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The subject of which I have undertaken to treat, 
is in the universal opinion of physiologists one of the 
most difficult kind, in consequence of the amplitude 
of the field it embraces, and the arduous investigation, 
which it necessarily involves. Its due consideration 
not only requires anatomical research, hut also well 
directed physiological experiments, and correct patho- 
logical observations. As respects the former, I am 
convinced, that a general anatomical description or 
disquisition in relation to the nervous filaments of the 
Cleans, would not suffice ; but that the investigation 
should he so extended as to embrace those constituting 
the internal structure of the nerves, and especially of 
the ganglia. 

The nerve denominated Great Sympathetic is com- 
posed agreeably to the opinion of the most recent phy- 
siologists, of a nervous system or apparatus, belonging 
principally to the abdominal viscera, and interrupt- 
ed by tubercles or nodes, which bear the name of gan- 
glia. From this arrangement the apparatus, has been 
long known under the name of ganglionic systmt, 
which is wholly different in its uses and functions, 
from the system of cerebral and spinal nerves. 

They however, commit the grossest error who refer 
all the ganglia to the sympathetic nerve, and deny their 
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esastence in the other nervous system. Per it is de- 
monstrated hy anatomical investigation, that at least 
thirty-six pair of ganglia, appertain to the cerehral and 
spinal nerves,- that is, those under the subjection of the 
will and entirely foreign to the function of digestion 
and chyliiication. It will therefore he right to leave 
unnoticed the gfuiglia of the pneumogastric and spinal 
nerves; as well as the cerebral tubers, &c., which have 
very recently been denominated ganglia, and to cir- 
cumscribe this treatise within such limits, that it may 
embrace only the " Structure^ function afid diseases of 
the Sympathetic Nerve." The order of the subject be- 
fore us, is apparent from the title which I have prefix- 
ed to this commentary. 

I havetherefore In the^r«/ and anatomical section, 
treated of the situation, course, branches and anasto- 
mosis of the sympathetic nerve. Aftei-wards, I have 
undertaken to investigate the arrangement of the plex- 
uses, and the structure of the gangUa, having first 
premised some observations, in respect to the evolution 
of this system in the embryo and foetus. 

But in describing the situation and course of the 
sympathetic nerve, I concluded the right mode to 
pursue, would be to consider it as a single nervous 
funicle, extended between the head and the pelvis, 
inflated indeed into many ganglia, but never or at 
least very rarely divided and completely interrupted 
in its course. 

All anatomists, the celebrated Bichat excepted, have 
taken a similar view of this nerve, and such it appears 
at first sight, to the least skilful inquirer, and to the 
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utterly unpractised eye. The other method of de- 
scription introduced by Bichat, could only be admit- 
ted in case the gangha were irregularly placed, and 
here and there scattered in disorder; if the plexuses 
which are situated separately, were not comiected to- 
gether or with any central trunk : if, in fine, this nerve 
did not exhibit innumerable varieties in its seat, course, 
and ramifications. 

I have, therefore, under the name of intercostal, sym- 
pathetic, great sympathetic, and trisplanvhnic (Chaus- 
sier,) considered and described the nervous cord, as 
being extended in the length and axis of the body, and 
possessing two extremities, the cephalic and pelvic. 
In this way the idle question in respect to the origin 
or termination of the nerve is avoided. # 

As to the distribution of the intercostal nerve, I have 
referred the question, involving the reception and emis- 
sion of its branches, to another head; and in order to 
avoid all subtle and merely theoretical controversy, I 
have in the anatomical section of this work, distin- 
guished the branches of the sympathetic nerve into 
external and internal. The former consist of those, 
which situated more remotely from the axis of the 
body, constitute a connection between this nerve and 
the spinal nerves; the latter, of those which are distri- 
buted to the organs, and always accompany the vessels. 

Though I had previously dissected many bodies for 
the sympathetic nerve, in which I always observed 
some variation in the origin and distribution of its 

L branches, yet I considered myself bound, in order to 
fumish.a more perfect production, to make use of the 



body of a young man, twenty-four years of age, who 
had been affected with congenital imbecility of mind, 
and in whom the sympathetic nerve was so perfect 
and weU expressed, as to surpass any I have ever seen 
in fitness for dissection. From this subject my de- 
scription is principally derived. I have likewise ad- 
duced the observations made either by other anato- 
mists, or myself, which manifest les.s usual phenomena; 
but have referred them to the second chapter of the 
first section, so as to avoid interruption in the order of 
this treatise. 

In the second and physiological section, I have en- 
deavoured to display the use of the intercostal nerve 
in the animal economy, and its probable functions in 
a health^ondition. 

Lastly, in the third and pathological section, I have 
indicated the abnormal actions or diseases of this 
nerve, in which it appears to be affected in a dyna- 
mic manner only; And I have then treated of the 
organic changes, which have been detected by anato- 
mical research in the structure of the nerve itself. 




ON THE 

STRrCTIJRK^ FUIVCTIOM^ 

AND 
OF THE 

WOMAN SYMPATHETIC NERTE. 

«BOTZoir msT. AarAtomoAXta 

CHAPTER FIRST. 

General description of the Sympathetic Nerve. • 

§ 1. Concealed in the carotid canal^ upon and in company with 
the carotid artery, and in junction with the cerebralfteryes, are 
found a few delicate filaments, which are considered the begin- 
ning or origin of the Sympathetic Nerve. 

Before Meckel traced out the Vidian nerve and disclosed a 
small branch running deeply in the carotid canal, anatomists had 
deduced the Sjonpatiietic nerve of man, from the sixth cerebral 
pair only. Since then, authors have understood correctiy, its 
double origin, or two roots j namely, from the fifth and sixth 
cerebral nerves. 

This mode of description stood its ground in the schools, until 
within a recent period, when this portion of the Sympathetic 
nerve ceased to be considered as its origin and source, but only 
as a mode in which branches proceeding from the uppermost cer- 
vical ganglion ascended towards the head. 

Acceding to this opinion, I shall describe what I have mjTself 
observed at the cervical extremity of this nerve, and in the second 
chapter pursue its historical details. 

§ 2. I have seen three small branches running backward from 
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the sixth pair of nerves, or forming an obtuse angle iriffi 
placed upon the carotid artery near its third flexure, and forir 
a reddish gangliform plexus, which was increased by a filament 
from the Vidian nerve.* - ^ 

From this ganglion, beside two fasciculi of soft filaments, 
two especial branches pass out, upon- the coats of the artery, 
one behind the carotid, the other upon its upper siirface, which 
when they reach the lowest portion of the carotid canal, coa- 
lesce Into one slcndeir cord, to which the name of Sympathetic 
nerve is given. I have had an accurate r^'esentatio)! madu of 
this portion of the Sympathetic nerve, with the branches di-ii 
out a little from the artery, in order to render their course more 
conspicuous. Seeplate 6th, fig. Ist of thiswork. 

In another subject the following was the relation of the small 
nerves running in the carotid canal. 

An olive shaped ganglion, three Hues In length, and one line 
thiclc, was placed in the middle of the carotid canal, eight lines 



uiicK, was piacuu in uiemiuuie vi rne caruuia canai, cigiii id«.-s -g 

R distant from the first cervical ganglion, with which it was con- fl 

nectcd by a slender cord. Five small branches wcro given off Jt 

by this cavernous or carotid ganglion, three of which formed a I 

network round the carotid artery, whilst the two remaining I 

formed an anastomosis, between the sixtli nerve and the Vidian. 4 
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A branch to tlie first nerve was divided into two filaments, which 
were reunited directly with the nervous trunk. 

From an attentive exa||Unat.ion. of the subject, I have been 
convinced that the sixth pair of nenaes may be separated into two 
principal branches, superior, and inferior; the first of which 
forms an anastomosis wllh.thc Sympathetic nerve. 

Formerly it was disputed whether this''4»raneh from the sixth 
nerve of the cerebrum, should be considered as received or 
emitted. In favour of the former opinion there is, 1st, the ob- 
tuse angle, which this branch forms with the trunk of tlic sixth 

* In a coloured plale of the Rympatbelic uAre, with margin^ deecriptiom, 
lately issued under iny inspectiou, frcgn ooe by M. Mancc, by Mr. P. Ancora-ia. 
distinguished artist or this city, tbis arrangement may alato be distinctly Seen, 
The Vidian nerve, as there dcsignaled. No. 11, occaliouaJly sends two branches 
into the carotid plexus.— TranilaUir. 
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pair which leads to the orbit 2d, Its division near its anasto- 
mosis, which furnishes additional proof that it proceeds towards 
the ganglion. 3d, Lastly, the union of this same branch in a 
common fasciculus with the sixth- pair of nerves, (motor externus.) 

But the whole of this question is vain and idle at the present 
time, when that portion of the Sympathetic nerve, concealed in 
the carotid canal (as tlic expression runs) is no longer considered 
its origin. 

§ 3. The Sympathetic nerve having passed out of the carotid 
canal, appears at first as a soft, red funicle. Afterwards it 
enlarges into the superior cervical ganglion^ denominated from 
its figure, olivary. 

I have seen this ganglion twenty lines in length, and three in 
diameter: in another subject, and upon both sides it was thirty* 
four. 

It is situated upon the superior part, and towards the external 
margin of the rectus capitis major muscle, covered at first above 
by the internal carotid artery, in front of which, however, it 
quickly appears. Anterior to it descends the Glossopharyn- 
geal nerve; and exterior, and a little posterior to it, lies the 
internal jugular vein, the par Vagum, and last of all the Hypo- 
glossal nerve. 

I have found the upper cervical ganglion double. The trunk 
of the Sympathetic nerve in this case immediately after having 
left the carotid canal, separated into two parts, one internal, and 
the other external, which communicated together by branches of 
considerable size. 

That which may be called the interior ganglion, was fifteen 
lines long and three in diameter. The exterior ganglion was an 
inch long and three lines thick, and was joined with the Hypo- 
glossal nerve, by two anastomosing branches. The branches 
which were sent downwards by this double ganglion, united 
into a single cord, about the middle of the neck, and constituted 
the trunk of the Sympathetic nerve. 

Of the internal composition of the ganglia, I shall treat £ulher 
on; when, too, I will more carefully investigate the condition, 
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size, and structure of the olivary ganglion. It suffices now, in 
a. general way, to have indicated its position. 

§ 4. This ganglion having been formed, the trunk of the 
S}Tiipathetic nerve, is compressed in size, and descends as a 
small cord, half a line in thickness, perpendicularly behind the 
carotid, until it touches the inferior thyroid artery, when it is 
enlarged to form the second ganglion, called the middle cervical, 
or thyroid ganglion. This ganglion is frequently deficient; I 
have on the contrary, however, many times found it large and 
of a remarkable triangular form: it is of a red colour, like all 
ganglia, but less juicy, and a little harder than the upper cervical 
ganglion. 

§ 5, The middle cervical ganglion being formed, the trunk of 
the Sympathetic nerve (intercostal) is again compressed for a 
short distance, the space of an inch, when it is enlarged a third 
time, and produces the last or inferior cervical ganglion, which 
is situated near the internal margin of the vertebra] artery, and 
nine lines distant irom the subclavian. 

The ganglia of the two sides do not always resemble each other: 
neither do they perfectly correspond in regard to figure, situa- 
tion, and disposition. 

For example; the middle cervical ganglion may be deficient 
on one aide, and present on the other. 

The upper cervical ganglion is sometimes found short upon 
one side, and long on the otber: and sometimes double upon one, 
and single on the other, (as I found it in the case cited above.) 
It appears to me that the first cervical ganglion, when of a greater 
size than usual, assumes the functions of the deficient middle 
ganglion. 

§ 6. The Sympathetic nerve, after having formed the last 
cervical ganglion at the margin of the thorax, passes, after a 
course of two lines, the head of the first rib, where a large 
ganglion is formed, which is covered by the vertebral arteiy, 
and called from its situation, first thoracic, or great thoracic. 

It will be proper to pause here for a time, that we may more 
««reftaUy consider what we have said above in a summary way. 
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and investigate the branches sent off in the neck from the Inter- 
costal nerve. 

§ 7. In returning therefore to the first cervical ganglion, it is 
well td recall to xAind, that that body of close cellular network, 
is adherent to the par vagum, and hypoglossal nerves, but with- 
out any intermixture of the nervous pulp. Two white and con- 
pistent branches are seen to proceed from it, transversely, and 
which are enlarged by a nervous connection from the first and 
Becond cervical nerves. A third, but longer and more slender 
branch, is sent obliquely downwards, and connects this ganglion 
with the anterior descending branch of the second pair of cervi- 
cal nerves. A fourth, yet smaller and longer than the last, 
having given off some fine filaments to the rectus capitis major 
anticus muscle, is united to the third cervical nerve. 

There is a connection, therefore, between the first cervical 
ganglion, and the three superior cervical nerves, by the means 
of four intermediate anastomosing branches. 

§ 8. From the same ganglion, beside the filament to the 
tympanum, which is more fully described in the second chapter, 
the following branches emerge. 

The first one we discover is red and firm; it passes upwards, 
^ and a distributed to the belly of the rectus capitis major anticus 
muscle, the inferior part of which it perforates. 

The second branch is likewise red, and extends to the pharynx. 
%It is divided into three fine filaments, which are spent upon the 
«alpingo-pharyngeus muscle,* but first connected by anastomosis, 
with the glosso-pharyngeal nerve, and the pharyngeal branches 
of the eighth pair. Thus a plexus is formed, from which some 
twigs are sent to the trunk of the external carotid. 

The third branch, which was formerly considered double or 
triple, is pulpy, red, thick, and almost pellucid, and called from 
this circumstance, mollis: having connected itself with the 
laryngeal branch of the eighth pair, it is subdivided into five 
branches, that proceed forward to the superior thyroid, laryn-^ 

* Salfnngo-phaiyiiffens, is a name given to a few fibres of the Palato-pha- 
zyngeus muscle, which assist in dilating the mouUi of the Eustachian tube. 

Tratulakn'n 
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geal, lingual, and external maxillary arteries, in company with 
which their ramifications run. 

§ 9. The laryngeal nerve itself, above cited, a branch of the 
eighth pair, does not in descending over the uj)per surface of the 
superior cervical ganglion, cohere with that body of cellular net- 
work, but receives the soft nervous substance from this ganglion, 
as I have very distinctly seen by the aid of a microscope. The 
branch of the fifth pair which adheres at the side of the sella tur- 
cica to the back part of the ganglion of Gasser, is evidently situ- 
ated in tlie same way. 

From this we may conclude that the filaments of the laryngeal 
nerve, in the case described are of a mixed character, partly 
formed by the par vagum, and partly by the intercostal nerve. 
This arrangement is particularly important, in regard to that 
branch of the laryngeal nerve, which is given off near the origin 
of its own trunk, and received afterwards upon the external caro- 
tid artery, in its course to the superior thyroid. This branch, ■.., 
• connected evidently with the superior cervical ganglion by a 
yellow semilucid nervous pulp, which the microscope places 
beyond all doubt, passes immediately to the basis of the larynx, 
and is spent upon the crico-thyroid muscle, after having sent 
' forward three twigs to the thyroid gland. 

But in some subjects, I have seen this branch of the laryngeal 
nerve, proceeding from the cervical ganglion to the crico-thyroid 
muscle and thyroid gland, without any connection with the par 

vagum. 

It should however be observed, that when no intermixture 
exists at the origin of the nerves from the par vagum and sympa- 
thetic, it takes place soon after by the anastomosis of their 
branches. ' 

§ 10. For whatever may be the origin, number, or diversity, 
of these nerves, and the inconstancy of their natural division 
into branches, this may be admitted as invariably true, that the 
superior cervical ganglion sends oflF some soft branches, and 
others of greater consistence, from its anterior face, which al- 
ways proceed partly to the internal, but principally to the exter- 
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ttal carotid artery, which they invest in various ^vays, attend in 
every direction, and are finally spent in filaments to their tunics. 
Moreover all these ramifications, the course and complexity of 
which are diversified with accessory filaments from the glosso- 
pharyngeal nerve, and the pharyngeal and laryngeal branches of 
the eighth pair, likewise form a long plexus, which has been di- 
vided by Haller into pharyngeal and laryngeal, of which some- 
times one and sometimes the other is more strongly dcveloj^cd. 

§ 11. The fourth and last branch from the superior cervical 
ganglion^ which is long and slender, descends along the carotid 
artery, to the aorta. It is known by the name of the superficial 
cardiac nerve, and is usually formed in part l)y the par vagum, 
or in other words is formed by a root from each. In a case 
which I examined with close attention to this subject, it was 
formed (on the right side) by a delicate branch from tlie par 
vagum near the laryngeal nerve, which was quickly strength- 
ened by nervous substance coming oflf under the form of a dia- 
phanous filament from the ganglion. The superficial cardiac 
nerve thus formed, was connected with the par vagum, upon a 
level with the fourth cervical vertebra by a transverse filament 
It then plunged into the middle cervical ganglion, and being 
again increased in size, advanced at once to the arteria inno- 
minata, and having supplied some filaments to that artery, anas- 
tomosed with a branch from tlic par vagum, and formed a plexus 
which was connected to tlie great cardiac plexus, as will be ex- 
plained below. 

§ 13. The second ganglion of the intercostal nerve, called as 
I have said, thyroid or middle cervical, is six lines long and 
four hroad, and situated two lines above the inferior tliyroid ar- 
tery. It has a long and very delicate communicating brancli 
with the fourth cervical nerve, and another larger one with the 
fifth. These branches are the most superficial. Two other 
branches also exist, which j)ass out deeply from the same gang- 
lion. The former of these is soft and succulent, very conspicu- 
ous, and perforates the muscular space between tlie transverse 
apophyses, of the fourtli and fifth cervical vertebra?, and then 
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divides into two diverging branches; the exterior one ia joined 
to the fifth pair of cervical nerves, opposite to that point which 
supplies the posterior branch. The interior branch ascends in 
the canal, formed in the transverse apophyses for the vertebral 
artery, upon the tunics of which it is spent. 

The other evidently pursues the same course as the preceding 
branch, namely, perforates the interval filled up by tlie inter- 
transverse muscles; then is divided into two branches, tlie ex- 
terior of which communicates with the sixth pair of cervical 
nerves: the other, intern^, attends the ascending vertebr^ 
artery. / 

Hence it follows, that the middle cervical ganglion communi "*! 
cates with the fourth, fifth and sixth cervical nerves, and with the 
fifth likewise by two branches one of which, ia superficial and 
the other deep seated. The deep seated communicating branches 
were seen and described by the illustrious Sabatier* in his trea- 
tise of Anatomy. 

§. 13. One of the branches which pass anteriorly from the 
middle cervical ganglion, extends to the timics of the primitive 
carotid artery: another in following the course of tlie inferior 
thyroid artery sends some filaments to the thyroid gland, and 
others to the subjacent oesophagus; whilst the rest which are 
inferior, seem agglutinated to the surface of the trachea, and are 
spent in the vasculo -cellular network, which occupies the seat of ' 
the thymus gland in the adult. I 

§ 14, The third cervical gELngUon is only two lines distant 
from the first thoracic, with which it is connected in three dif- 
ferent ways. 

Firstly, by the continuation of its trunk — Secondly, by two 
Very small branches forming a kind of loop round the vertebral 
artery — Thirdly, by a larger branch sometimes double, which 
has been long known under the name of Ansa Vieuss&nii, and 
passes round the subclavian artery. 

This ganglion (the third cervical) had no connection with the 

• TraiU d'anatomie (Nevrotogie) tool. IV. p, aOS. EdiU 17Sia. 
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eervical nerves in most of the subjects that I kove diflsected; 
therefore the large ganglion which follows next, is called great 
ov first thoracic, the seat of which I have pointed out above. 

§. 15. This ganglion, situated near the last cervical^ and very 
.- frequently continuous wittk- the second thoracic^ forms a large 
'< elongated node, shaped like the letter S turned ;^orizontal, from 
which many branches internal and external -pass- OttjU 

The internal, about five in number, form an anastomosis with 
the seventh and eighth* cervical, an^ first dorsal nerves; the first 
of these nerves indeed receives only one branch from the gan- 
glion; The two remaining on the contrary, receive five branches 
which are short, round and succulent 

The external, seven in number follow the subclavian (right) 
though there are other filaments inosculated with branches from 
the par vagum and the recurrent nerve, whieh descend around this 
vessel towards the arteriainnominata, and increase the number to 
about thirteen. 

The internal, collected at first into a broad fasciculus through the 
intervention of loose cellular tissue, soon separate as they advance, 
are spread upon the arteria innominata, and receive the external 
branch of the superficial cardiac nerve near the origin of the 
primitive carotid: After which a large plexiform loop is formed 
round the subclavian, innominata and primitive carotid arteries, 
and the trachea, proceeding from within as it were towards the 
surface, to which the name of cardiac plexus is given. 

In order to furnish a complete history of the cardiac plexus, it 
will be necessary now to repeat the description of the superficial 
cardiac nerve given above ( §. 11.) For repetitions are by no means 
objectionable when they diminish the obscurity of a subject 

§. 16. The superficial cardiac nerve, arises either separately 
from the intercostal or pneumogastric nerve or from both together, 
and descends upon the carotid under the form of a white consis- 
tent filament, which appears somewhat increased in size after its 
conjunction with the middle cervical ganglion. 

* Here the saboccipital is counted as the first cervical, makiiig eight nenres 
to the neck.— TVwMMttor. 
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In whatever manner the Superficial cardiac nerve is formed, as 
it passes to the artcria innominata it is divided into five branches, 
three of which proceed to the arteria innominala and aorta, and 
■ form a simple plexus, called the superficial cardiac, whilst the 
two remaining external branches anastomose with a branch from_ -^ 
the par vagum, and with another from the first thoracic ganglion ' 
descending under the subclavian artery. 

The plexiform nervous loop is strengthened by this double 
anastomosis, and is now denominated the cardiac plexus, from 
the convexity of which many branches descend to the base of the 
heart. 

Although the great cardiac, or deep seated plexus, is of very 
intricate construolion on account of the anastomosis and division 
of its nerves, yet we know from analytic investigation that all its 
branches have a triple origin, and that they pass to the heart 

§. 17. Frotn w-hnt has been said above it may be collected 
that the cardiac plexus has a triple origin. 

1st. At its interior part near the carotid and innominata, from 
the superficial cardiac nerve, and by some accessory filaments from 
the par Vagum. 

2d, At its middle part, from nerves proceeding from the infe- 
rior cervical ganglion and first thoracic, after they have formed 
an anastomosis with the recurrent and with the superficial car- 
diac nerve. 

3d. At its exterior part, from branches sent off from the trunk 
of the par vagum itself. 

Hence it follows that the interior and anterior cardiac nerves, 
proceed chiefly from tlie superficial cardiac nerve; the middle, 
principally from the last cervical, and first tlioracic ganglion; the 
exterior and |iostcrior, chiefly from the par vagum, although no 
branch of the cardiac nerves can be traced simply from the In- 
tercostal free of all connection with the par vagum, 

§. 18. Two of the branches of the middle nerves of the cardiac 
plexus are more conspicuous than the rest, having their chief source 
from the lowest cervical and first thoracic ganglion tliough some 
accessory filaments arc also derived from the superficial cardiac 
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and recurrent nerves. These which it will be propar to name the 
deep-seated nerves of the hearty one of which is the principal 
and the other a collateral branch, descend at their upper part 
between the trachea and aorta; they pass immediately to the 
heart, and are received between the aorta, and the. right branch 
of the pulmonary artery, where they are interlaced with branches 
from the par vagum, and the principal cardiac nerve of the left 
side. 

The anatomical history of the cardiac nerves near the heart 
next claims our attention, and.which I will dwell somewhat upon 
as it now excites the attention of many distinguished men. 

We will commence with a description of each braachi and 
afterwards treat of them in general. 

§. 19. TYi^ principal cardiac nerve which Wrisberg* calls 
maximus or novus, as it arrives at the origin of the arteria inno- 
minata, swells into a ganglion^ that may be called the cardicusy 
from which three branches emerge in different directions, viz. 
anterior i posterior and middle: This last from its thickness and 
direction is considered the continuation of the trunk. 

The first of these branches, the anterior and right, is of consi- 
derable size; is reflected round the aorta to the posterior surface of 
which it seems at first agglutinated, passes into a sulcus between 
the base of the right ventricle and right «uricle, and forms an anas- 
tomosis with the right branch of the left cardiac nerve, by which 
a kind of coronet.in formed around the base of the aorta. Then 
after having received the filaments from the left cardiac nerve, it 
gives off two ascending branches to the auricular appendix of the 
right sinus, which evidently go to the muscular fibres. It after- 
wards attends the right coronary artery in its course, divided into 
two branches, which are placed between the trunks of the artery. 
All the ramifications which proceed from these branches, form a 
lesser plexus which may be properly denominated the right cor- 
onary. 

§• 20. The middle branch of the cardiac ganglion or ^ the 

* De Nervis, aiteriaa renasque comiiaiitibiu Comment {• 25; I^Uoff? 
comment anat Gcetting, 1786, in 4to. p. 59. 
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continuation of the trunk, descends to the lowest part, between 
the aorta and pulmonary artery, and there withan adjuvant branch 
. from the left principal cardiac, coflstitutes a) considerable plexus, 
consisting generally of eight small branches: The external of 
which, appertain to the base of the aorta; the middle to the origin 
of the pulmonary artery, whilst the posterior and more impor- 
tant branches, descend behind the 'pulmonary artery, and being 
finally subdivided into six filaments form a sort of secondary 
plexus, which may be denominated, the left coronary. 

The following branches from Uiis plexus particularly deserve 
attention ; 1st. One posterior to the rest, ascending over the 
origin of the left coronary artery, and passing to the auri- 
cular appendix of the left sinus of the heart, in the substance 
of which it is spent unaccompanied by any vascular branche». 
2d. A branch of considerable size descending over the base of 
the left ventricle, which penetrating within is terminated in the 
papillary muscle of the heart, also without any accompanying 
artery. 3d. Two principal branches passing down with the 
left coronary artery. One of the filaments of these branches, 
leaving the artery, proceeds very evidently into the muscular 
structure of the left ventricle. 

§. 31. The posterior branch of the cardiac ganglion, apper- 
tains chiefly to the pulmonary artery ; the right division of 
which consists of four or five filaments joined together by ner- 
vous loops ; the left, but of two or three, 4& an anastomosis is 
formed with the branches of the left cardiac. 

§. 22. The collateral branch of the principal cardiac neqre, 
(^, 18.) proceed? from the decp-aeated cardiac plexus; it 
runs an equal distance with the preceding nerve, and is con- 
nected with it behind the arteria innominata, by a transverse 
anastomosing branch. It afterwards attends the left branch of 
the pulmonary artery, to which it distributes filaments, and 
having passed behind it, is finally immersed in a plexus situated 
above the left ventricle. 

6]. 23. The description of the cardiac nerves of the right side 
being completed, the entire history of the nerves of the heart 
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would yet be defective, were we to leave unnoticed the nerve» 
which proceed from the left side of the body. It is likewise the 
more necessary to indicate them, as the nerves of both sides most 
frequently run together upon the base of the heart, and have a 
close connection with each other. 

In examining accordingly with the greatest care, the subject 
above described, the origin and course of the nerves belonging to 
the left side of the heart, appeared as follows. 

No superficial cardiac nerve existed, either from the superior 
cervical ganglion or the eighth pair. But the middle cervical 
g^glion sent oflF a very conspicuous strong filament, which de- 
scended behind the carotid artery, and having formed an anasto- 
mosis wilb the recurrent nerve of Galen, as the principal cardiac 
nerve advanced inmiediately to the base of the heart. 

On the contrary the first thoracic ganglion, supplied the super- 
•fidal cardiac nerve which descended indeed behind the sub- 
clavian, but sent small superficial branches to the carotid «rtary 
and aorta. 

An inverse relation therefore clearly exists in the origin and 
disposition of the cardiac nerves of the left suid right side. 

The princij^ cardiac nerve in its ulterior distribution descends 
towards the base of the heart, upon which it is received between 
the concavity of the aorta and the left branch of the pulmonary 
artery. An anastomosis is then formed between this cardiac 
nerve and the collateral cardiac nerve of the right side. 

Afterwards it is divided into two principal branches: the first 
of which ^pr external, having anastomosed with the posterior 
branch of the right deep-seated cardiac nerve, gives off three or 
four small branches to the left pulmonary artery. The seconder 
internal, apparently a continuation of the trunk, situated deeply 
between the aorta and pulmonary artery, again divides into three 
branches. r 

IsL One for the left coronary plexus. .*^ if ■ 

2d. A siecond for the subjacent trunk of the pulmonary artery. 

3d. A third, which in union with the circumflex branch of the 
right cardiac, surrounds the base of the aorHi like a coronet, then 
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passes to the right ventricle, strengthens the right coronary 
plexus, and among others sends two branches to a part of the 
right ventricle near the pulmonary artery, which in compa- 
ny with the arteries evidently proceed to the muscular fibres of 
the heart 

§. 24. It is necessary now in order to complete tiie history 
of the cardiac nerves, to point out tlie connection of the par va- 
gum with the heart and its great vessels. 

There is no branch directly given off from the par vagum to 
the ventricle of the heart, although the cardiac nerves in the rteep- 
aeated cardiac plexus, arc mingled with the par vagum as de- 
scribed above. But the brandies of the pulmonary artery form 
an exception, as they receive tlie filaments which are^given off 
transversely from the par vagum; for one branch only is given 
off from the par vagnm of the right side, previous to the origin of 
the anterior pulmonary plexus. This branch extends to the right 
pulmonary artery, leaves with it three or four small ramifications, 
then descends to the right pulmonary vein upon which it is 
spent in three filaments, the lastof which disappears, as it approx- 
imates the right sinus of the heart. Though these branches to 
the pulmonary veins were not seen by the celebrated Sabatieh,* 
yet I must from autopsic examination admit their existence. It 
is admitted by the distinguished BEHBENDs.t 

g 25, From the description and course of the cardiac nervCB, 
as above given, this general proposition may be drawn, that the 
right cardiac nerve alone, chiefly presides over the heart; whilst 
the left seems accessory only, and to exist for the piirpoae of 
sending off some branches, with whicli those of the right side 
are strengthened. Anothw deduction has lately been made by 
the celebrated Scarpa,% viz., "that the ramifications from the 
cardiac nerves of each side, crossing each other evidently at the 
base of the heart, spread over that organ in such a maimer, that 
every portion of it» anterior and posterior, receives a filament from 

• Loc. Cit. p. 918. 

tEKsaeri. uiaui>. qua ^anioDEtr. cor- nervia carere ; Mogunt. 1793 p. K). 
De nerru cHnliacia, 4 vii. 
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the cardiac nerve of each side." But I oannot agree with thia 
illustrious man, when he pronounces the cardiac nerves to be of 
a very softj gelatinous character,^ I have indeed found them 
very small and delieate, but not softer than those derived from 
other sources. But among the cardiac nerves Uiemselves^ there 
appeared to me some difference in regard to the character of the 
distributing branches, viz. that the deep seated cardiac nerves^ 
situated between the aorta and pulmonary artery, were less 
round and cyl^i^neal, and less succulent than the rest, but ap» 
peared rather ^MJ^iflattened down and agglutinated to the pari* 
etes of the vessels. 

§ 26. The history of the cardiac nerves now being completed, 
we will return to the trunk of the intercostal nerve, which we 
relinquished at the first thoracic ganglion. 

That ganglion which bears a very large share in the produc- 
tion of the cardiac plexus, emits, beside the cardiac nerves^ 
some slender filaments to the voluntary muscles; viz. to the 
inferior part of the longus colli muscle. 

Another very slender filament appeared to me to proceed to 
the anterior longitudinal fascia of the vertebral column, and ob- 
scured by the ligamentous fibres of the latter to penetrate into 
the bone itself. 

§ 27. The first thoracic ganglion being completed, the inter- 
costal nerve is again compressed in size, and having passed a 
short distance, swells out again anew into the second ganglion. 
In some subjects, however, these two ganglia are inflated into 
one. t The trunk afterwards descends near the vertebral column, 
passing deeply along the superior part of the dorsal spine, but 
emerging a little upwards, near the last thoracic vertebra. 

In each costal interval, the trunk forms a small ganglion^ 
called from its figure, hordeiforme; hence (with the above) 
twelve ganglia are formed, of which some, like those of the 

* Loc. Cit. § xxiv. 

t This articulation of the ganglia, also occasionally occurs between the first 
thoracic, and the inferior cervical, an instance of wliich is given in the plate to 
which I alluded, page 10. In that plate also will be found a good delineation of 
the cardiac nerves of the right side ; those <Mf Ihe left aide being necessarily con- 
cealed by the position of the body. — TranslaiQr, 
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neck, are connected with the spinal nervea. For each of the 
costal spinal nervea emit one, two, or three email branches, 
which descend oblirjuely to the adjoining ganglion. 

Prom the first of these hordeiforme or thoracic ganglia, nu- 
merous small branches proceed, which by following the inter- 
costal arteries extend to the aorta, upon the cellular coat of 
which they are evidently spent. 

§ 28. But from the sixth thoracic ganglion, to the tenth or 
eleventh inclusive, three or four branches arise, ■^lich, passing 
forwards and downwards upon the dorsal vertebKe, coalesce into 
one trunk called greater splanchnic, which penetrates into the 
cavity of the abdomen, through the hiatus between the first and 
second crura of the diaphragm. Wrisbebg* has never found the 
roots of the splanchnic nerve, less than three, or more than eight 
in number. 

This splanchnic nerve is called greats, because another 
nervous cord, smaller in size, proceeds from the ninth and tenth 
thoracic ganglia, passes into the abdomen through the same hiatus 
with the greater splanchnic, and immerses itself in the solar 
plexus, as is yet to be described. 

Lastly another branch is constantly found arising from the 
eleventh and twelfth ganglia, which penetrates into the abdomen 
through an hiatus of its own in the crura of the diaphragm, and 
extending to the kidney, is mingled witli the renal plexus, and 
therefore called the renal nerve. WBisBEBst first gave this 
nerve the name o£ lesser splanchnic, which is likewise cited by 
Walter, though he did not devise it. 

§ 39. In one instance I observed an unusual ganglion, situated 
upon each side of the dorsal spine, and formed by the greater 
splanchnic nerve, before it had emerged from the chest It was 
two lines in diameter, and in the form of a crescent, from the 
convexity of which, six or eight delicate filaments emanated; 
they accompanied the aorta but were all spent in the muscular 
substance of the ciiira of the ttiaphragm. 

» Loc.Cil.J3). i L.C.}13. 
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In another Instance I found in the body of a male idiot, a 
supernumerary ganglion, but which differed somewhat from 
the preceding, as it was placed between the filaments of the 
splanchnic nerve, from some of which it was formed. The 
ganglion of the right side, six lines long, and two lines thick, 
gave off three branches; two of which penetrating into the abdo- 
men, terminated in the semilunar ganglion: the third passed into 
the superior mesenteric plesus. On the left side, the supernu- 
merary ganglion, was only two lines long, and one thick. The 
semilunar ganglion of the same side was indurated, and redder 
than usuaL 

§ SO. The greater splanchnic nerve^ penetrated into the abdo- 
men, and was immediately lost in a large ganglion, called 
semilunar, but often of an irregular, variable form, situated 
upon the crura of the diaphragm, between the capsula renaiis, 
and the aorta. Instead of one large ganglion, we frequently find 
three or four nervous enlargements, connected by branches of 
considerable size, so that the congeries of ganglia, represent a 
species of islands. In a case detailed by Wrisbe ro, the splanchnic 
nerve was immediately converted in an inextricable and almost 
indescribable manner, into a purely nervous network, in which 
eleven smaller ganglia, could be counted, spread out in a broad 
surfiause. Whatever is the arrangement of these enlargements of 
the splanchnic nerve, there is always a connection through the 
medium of transverse branches, between the two larger ganglia 
of each side, which forms that singular and intricate network, 
called the easliac or solar plextis, because branches emanate 
from it into different regions of the body, like rays from the sun. 

The organs which receive branches from the solar plexus, arc 
the diaphragm, stomach, liver, spleen, small and largo intestines, 
kidneys, suprarenal capsules, and the spermatic vessels in botli 
sexes. For all these nerves there is one general and invariable 
law, tliat their branches always accompany the arteries. 

§ 31. The diaphragmatic nerves forming the phrenic plexus^ 

proceed from the superior part of the solar plexus, a long the 

crura of the diaphragm, with the great or inferior phrenic artery 

D 
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and terminate finally in the fibres of the muscle, in conjimctiuu 
with the branches of the phrenic nerve. 

^ 33. The gastric plexus, arises from the middle and superior 
part of the solar plexus, where the two semilunar ganglia, are 
connected together through the medium of transverse branches. 



The branches which form this plexus, surround like a n 
work, the coronary artery of the stomach, and as they accom- 
pany its posterior branches meet with the par vagum of the right 
sidewithwhich theyareoonnected in a manner to be described 
below. By this union the gastric plexus is rendered larger, and 
more remarkable; eight or ten small nervous trunks proceed 
from it, creeping among the muscular fibres of the stomach by 
which they are at length concealed, until they reach the middle 
region of the stomach, and are finaliy exhausted in tiie cellular 
webwork of the villous membrane. 

The remaining gastric nerves, are dj^oaed in the following 
manner, according to the observations I have made. 

The left par vagum, which is anterior to the stomach does not 
communicate at all with the solar plexus; but passing along the 
lesser curvature is divided into about fourteen branches, epread 
upon the anterior face of this organ, towards its inferior curva- 
ture, where having become very small, they disappear in the 
cellular membrane which connects the muscular and mucoiis 
coats. No brandies appeared to me distinctly to be sent to liie 
fleshy fibres, escept in the region of the insertion of the (Eso- 
phagus, where one brancblet was evidently ■ spent upon the 
superficial muscular stratum of the eardia. 

To conclude, it may be observed generally of the gaelric 
nerves, tliat in proportion as they are more numerous in the 
cardiac and pyloric regions, there are fewer to be found in the 
middle portion of the viscus. 

^ 33. The hepatic nerves, pass off from the solar plexus in a 
double series, and according to Walter may be divided into two 
secondary plexuses, anterior and posterior. 

The anterior coming from the solar plexus, and chiefly from 
the left semilunar ganglion, and fight gastric branch, accom- 
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panics the hepatic artery, consisting of about seven thick round 
strong and reddish branches, two or three of which are connected 
with the right semilunar ganglion. 

Before these branches, properly called the nervi comitcs of 
the hepatic artery, reach the liver, a fasciculus of five or more 
branches from this plexus, descends with the right gastro-duo- 
denal artery, to the pancreas and duodenum. 

Of the nerves properly called hepatic, one conspicuous trunk 
divided in three branches, extends to the ductus cholcdochus, 
upon which it is spent, whilst the remainder, passing through 
the portae of the liver, follow the branches of tlie hepatic artery, 
to the third or fourth division, and at length disappear in the 
external cellular coat of these vessels. Nevertheless, with the 
microscope I have detected twigs in the right lobe of the liver 
at the depth of four inches in the cellular coat of the arteries. 

In another beside two branches attending the cystic artery to 
the gall bladder, I found three provided for the hepatic duct, at 
the place where it bifurcates in order to supply each lobe of the 
liver. There were some other filaments appropriated to the 
biliary ducts, inclosed a little more deeply in the substance of the 
liver. I found no branch to the hepatic veins. 

The posterior J arises chiefly from the right semilunar ganglion, 
and accompanies the vena portarum, to which it loosely adheres. 
There are two or three branches it is said, united with the 
branches of the anterior hepatic plexus, which are reddish and 
cylindrical, and enter into the viscus, in a similar way along 
with the branches of the vessels. 

The anterior hepatic plexus is therefore composed chiefly, 1st, 
of the right par vagum (funiculus stomachicus dexter) ; 2d, of 
that part of the solar plexus which is derived from the left semi- 
lunar ganglion; and 3d, partly of filaments from the right semi- 
lunar ganglion. 

The posterior hepatic plexus is formed almost entirely from 
the right ganglion. 

It is known in a general way, that the nerves distributed to 
the liver, belong principally to tlie arteries which they accom- 
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pany with their branches. In regard to ihe vena portiirnm, 1 
had long considered it doubtful whether 1hat vessel received any 
nerves peculiar to itself. I liad frequently followed the branches 
of this pein as far even as the obtuse margin of the liver, but 
eould never detect any nervous meshes about them, or any es- 
peeial filaments of their own. However, by diligently investiga- 
ting the subject, I discovered in the right lobe of the liver, three 
amall branches from the anterior hepatic plexus attending the 
right branch of the vena portarum, each of which being divided 
into thrcfi or four filaments, proceeded into the estemal cellular 
coat of ^the vessels, and after a course of an inch disappeared 
fmn view. 

§ 34, The intertexture of the nerves of the spleen, or splenic 
plexus, is evidently composed of two nervous iasciculi, one of 
which is a branch from Ihe right par vagum, and the other pro- 
ceeds from the left semilunar ganglion. The right ganglion has 
no branch connecting it with the splenic artery. 

These two fasciculi, connected by anastomosing filaments, sur- 
round the splenic artery with a network, which loosely embrace» 
the tunics of the vessels. 

When arrived, at the fissure of the spleen {hilum lienis) two 
nervous filaments accompany each branch of the artery. ^ 

They do not, however, proceed beyond the second division 
but deserting the arteries, bury themselves in the parenchyma of 
the spleen. Some finer branches pass Under the outer men»* i^ 
brane of the spleen, and disappear there. 

The fmer filaments of the spleen, appear to me in all respecta 
like those of the other organs. The veins get no nervous fila- i 
ments. ' - ' J 

Numerous firm, though very fine filaments descend. froHi the 
solar plexus to the subjacent pancreas. Those for the head of 1 
the pancreas, may be ti'aced from the right semilunar ganglion; 
and tliose which belong to Uie body of that gland from the left 
ganglion, about the middle of the splenic plexus. 

^ 35. A plexus now arises more roniarkable than all the rest, 
which, surrounding (he superior mesenteric artery attends its 
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numerous branches, and is bestowed upon the small intestine, 
and part of the large. It is named from its situation and distri- 
bution, the superior mesenteric plexus. 

The nerves which form this plexus have a triple source. 1st,* 
from the right semilunar ganglion, which distributes five nervous 
fiirciculi to the trunk of the superior mesenteric artery. 2d, 
from the left semilunar ganglion, out of which seven fasciculi, at 
least proceed. 8d. From a branch, sent off from the right par 
vagum. This branch no one yet to my knowledge has described, 
though it is very conspicuous when the stomach is remov- 
ed and the trunk of the right par vagum is followed with 
care, which should be left intact This doisciculus is then 
seen to extend straight downward from that trunk, and 
fidhering slightly to the branches of the pancreas, passes to 
the arteries of the small intestine and the middle colic ar- 
tery. 

The superior mesenteric plexus itself, sends down a fasciculus 
at the left side of the column, which passes to the inferior me- 
senteric artery, and is joined by anastomosing branches, from 
the ronal plexus, and from the trunk of the intercostal: the 
congeries of all these nerves, has obtained the name of inferior 
mesenteric plexus which will be treated of below. 

§. 36. The plexuses next in succession, rena/ancf^t^jE^rarena/ 
can not be directly derived from the solar plexus. But each is 
immediately produced from the semilunar ganglion of the same 
side, although some filaments come from the superior mesenteric 
and cseliac plexuses by which the renal plexus chiefly is 
strengthened. 

This plexus is formed on the right side, by nerves emanating 
from the right semilunar ganglion. 

It forms a network with which the lesser splanchnic or ronal 
nerve mixes. 

Having made an accurate investigation, I discovered that the 
branches forming the renal plexus, were six times connected to- 
gether, or formed six plexuses called secondary whence the 
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branches attending the artcriCB afterwards emerged, and passed 
on in a rifflit line. 

When one or two ganglia exist in the renal plexus, the num- 
ber of secondary plexuses is found dimini.shed. 

The branches constituting the first plexus, accompanying the 
trunk of tlie emulgent artery, part before and part behind it, 
having afterwards formed a plexus, two principal nerves attend 
each arterial division, which they surround with their branchlets, 
and accompany into the kidney. 

No nervous branch is sent to the renal Tcins, nor to the pelves 

of the kidneys ; but a small firm branch may be distinctly, and 

.^ lionstantly observed, given off from the last fasciculus of renal 

? nerves, following the ureter, upon the tunic of which it is spent 

Before the renal nerves enter the fissure of the kidney (liilum 

renis) some slender branches are sent off which are evidently 

j^ exhausted in the parietes of the arteries. 

^SVe cannot on the contraiy follow those branches of the 
nerves which enter the kidney itself, beyond the iMrd division 
of the arteries : having become exceedingly minute they disap- 
pear in the external cellular coat. > 

§, 37. Three to four filaments are given o£F from the roDaJ 
plexus, wliich descend with the spermatic vcKacls and constitute 
therefore the 'spermatic plextis. 

This plexus is the least of all, as il is fonncd oiil of :i fi;w very 
fine filaments, one of which exiends tu the m*utci', whjl.-it the 
^H others disappear in the cellular net- work wliich surround»* tbeV^J 
^B spermatic vessels, not appearing in the least to proceed to 1;he 
^K inguinal ring or to the ovaria in women: which however is iffn 
^H case as I shall demonstrate below in the orgiaaic diseases of ^the 
^H testicles. 

^F Waltbh" distinguishDS from this superior spermatic plexuft 

^m another which he calls inferior, and which he derives from the 
^L ' plexus surrounding the aorta, with which the spermalic gangliz 
^H are intermingled. 
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I am well acquainted with the nervous intertcxture of which 
Walter speaks, and which is chiefly formed by filaments from 
the intercostal trunk ; but it emits no ramifications peculiar to 
the spermatic vessels. 

§• 38. As respects the suprarenal plexus^ I have enume- 
rated eight nervous branches, which extend to the (right) suc- 
centuriate kidney (capsula renalis) three of which proceeded 
from the semilunar ganglion and five from the renal plexus. 

The course of these nerves was in a right line, not divided or 
connected together by anastomosis, before they entered the 
gland (capsula renalis ;) they did not closely embrace the arte- 
ries which they attended, but were very loosely united to tlieir 
cellular coat 

These nervous branches are generally whitei not red nor soft, 
but quite firm. They are not less in diameter tlian the arteries 
themselves ; sometimes indeed they seem larger. 

There are some things worthy of note, respecting tlic nervous 
plexuses of the abdomen as well as the branches of the greater 
and lesser splanchnic nerves. At present the order of this trea- 
tise leads us back to the trunk of the intercostal, where we last 
carefully examined its course and ramifications. 

§. 39. Two splanchnic nerves having been given off, the trunk 
itself plenetrates into the abdomen througli its own hiatus be- 
tween the second and third fasciculi of the crura of the diaphragm. 
It descends upon the sides of the bodies of the lumbar vertebne, 
in a direction towards their anterior part, whence the more 
remote it is from the intervertebral foramina, the longer are 
the anastomosing branches, between it and the lumbar nerves: 
but when it has arrived at the pelvis, it again approximates the 
foramina of the sacrum, and finally reposes at their margin. 

It receives in its course, from each of the lumbar nerves, two or 
three branches which descend obliquely upon the sides of the 
vertebra, and where they touch the sympathetic nerve form 
small ganglia, generally of a flat compressed figure from which 
filaments shortly to be described, proceed to the organs. 
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§. 40. In the pelvis on the contrary, the anastomotic branches 
of the gpinal nerves are very short, and form small round gan- 
glia upon the trunk of the sympathetic nerve. 

The two last sacral ganglia are frequently deficient, although 
the intercostal nerve ifiielf is connected veith the fourth and fifth, 
sacral pairs, by a very short and slender branclilet. This nervo 
as it descends, becomes gradually smaller, and towards the apex 
of the sacrum, the sympathetic nerve of each side converges to- 
wards it» fellow, till at length they terminate together. For 
each nervo ends in a very small ganglion called from its situation 
coccygeal, from which small branches are emitted to the cellular 
texture in front of the point of the coccyx, or the two ends 
of'the nerves, by converging together, inosculate and form ' 
^ a loo^ from the con\-exity of which some fine branclilets 
-^e saot-to the cellular texture. The former mode of termiua- 
tion I have most frequently observed. 

■ ^. 41. Those branches next claim our attention, which arise 
from the abdominal and pelvic portion of the sympathetic nerve, 
and are distributed to the viscera and organs. As the trunlt of 
this nerve escapes from its hiatUs in the diaphragm, and is plac^ 
^^ behind the kidney, it.emits one or more small branches to the 
renal plexus. Afterwards branches emerge from the lumbar 
ganglia of each side, .which environ the aoi-ta in its descent, and 
constitutes the aorlic plcxas, which is derived from the class of 
simple nerves, and does not belong to the most intripate divi- . 

IS of the sympathetic: but two'principal generating branches 
of nerves emanate from this plexus the roots of which are'de- 
rived from the lumbar ganglia, one called the injerior meienierie 
or meso^oHc plexus, and the other the hypogastric. 

^. 42. The former having received a nei-vous fasciculus from, 
the superior mesenteric plexus, entangles itself around the trunk 
of the inferior mesenteric artery ; some small brancblets then 
attend each ramification of the artery, suh-divide like the lattsf 
and arc at length found upon the colon of the left side, and the 
rectum, while one fasciculus having passed into the pelvis, is 
immersed in tlie following plexus. 
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§. 43- This plexus (hypogastric) having a compound origin 
from the preceding plexus, from the lumbar ganglia, and 
from the trunk of the intercostal nerve of each side, is placed 
like a broad fasciculus between the primitive iliac arteries, de- 
scends deeply in the pelvis, and is connected by a few branches 
with the third and fourth sacral nerves : whence a conspicuous in- 
terlacing of filaments arise, which in following the branches of 
the hypogastric artery extend to the rectum, ureter, urinary blad- 
der, to the vesiculsB seminales in man, and to the uterus and 
vagina in woman. 

^ 44. Into the substance of the uterus whether empty or 
gravid nervous filaments seem to be very rarely sent 

I examined with the greatest care the uterus of a woman, 
dead twelve hours after parturition, but in which I found no 
nerves, from either the spermatic or hypogastric plexuses, al- 
though the sanguineous and lymphatic vessels were very distinct. 
I availed myself of the same opportunity, to examine with the 
microscope whether any nervous twigs were connected with the 
tunics of these vessels ; but with the closest attention could de- 
tect none. 

* NohntfaBtaDdin^ the labour that has been bestowed bv various anatomists 
on the ttructure qftne utertu^ the histoiy of its nerves is still imperfect It may 
. not therefore be amiss to insert here the opinion of Professor Tiedeman 6t 
Heidelberg, one of the most eminent of living anatomists, though his opinioD 
IB somewhat different from that oi the distinguished author of uis work. In 
his Tabula nereorum uteris M. T. has eniuncrated six plexuses, three on 
either tide, supplying the uterus, ovaries, smd fallopian tub^. The Ist. is the 
merfnaHcy descending with the spermatic artery, to the ovary and fallopian 
mbe and sending also a feW|branches into the uterus, the 9d. the great tuperior 
ktmbar plextu or common uterine, which sends many filaments to the utenu in 
ccKDpany with the uterine artery, 3d. the inferior, lateral hypogcutrie which al- 
ways sends branches to the uterus, vagina, bladder and rectiun, in a network 
anmbd the uterine artery. These numerous nerves of the uterus, are small, soft 
and reddish, and closely applied to the arteries. On entering the substance of 
tiie uterus, tiiey disappear all atcxice, and cannot be distinguished even with 
a good jglass; tibey appear to terminate in tiie cellular or mncoDS texture, in- 
termediate between the blood vessels and lymphatics, no less than between the 
fleshy fibres, or even to be converted into these. This anatomist has also es- 
tablished other points of nolless impcnrtance; thus he states that tiie number 
vodi size of the uterine nerves vary at different periods of life ; they are very 
■man in young girls, lar^r at the age of puberty, and again become veiy 
small in eld women. He has likewise found by the eiamination of many wo- 
men who had died a short time after delivery, that these nerves really become 
hrgw and more numerous during the period of utero-gestation, as stated by 
Hunter^— TViofw^alor. 
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Criiical observaiioTis appertaining to the history 
pathetic nerve. 

§. 45. The nephalic extremity of the intercostal nerve, has re- 
cently exercised the vigilance of anatomista. 

The Author" of a splendid work in the German Language, 
describes the sympathetic nerve, as ascending from the cervicqjl, 
ganglion into the carotid canal. Then dividing into two brancJiea 
anterior and posterior, which effect an anastomosis, tlirough tiic 
medium of a plexiform ganglion : 

IsL With the deep seated vidian nerve. 2d, Witlitho motor 
externus (6th pair.) 3d. With the common motar nerve of the 
eye (3d pair.) The author adds that some hvigs are sent to the 
cerehral carotid which are spent upon its tunics. 
. RiBEst an adept in anatomical investigations, asserts the same 
thing, and moreover adds, tJiat a ganglion issometipics found upon 
the anterior communicating artery. That contained in the carotid 
canal, was first disco vcrefl by the dextrous Laumonier, if and 
described under the name of the cavernous gangUon.\^ From 
this ganglion two small twigs extend to the third cerebral pai* " 
of nerves with which they are united, others are conijected with 
the trunk of the superior and inferior maxillary nerves. These 
filaments I could never find, although I have seen the ganglion 
distinctly, of which they speak. 

Hut RiBEs, going still further^ in the elucidation of the ncrvM 
proceeding from the superior cervicgi ganglion, says he has saA ' 

after he had well washed the brain 'afid vessels, a fiisciculus ari- 
sing from the niervoua involucrum of the carotid, which attend- -^ 

* Bock, Beschreibnng dca fiinfton Nervenpaars und seiner Veibindnngea^ 
■iiitBiidernNerveD,etc.; mit Eupfern, ineiaseQ, 1617, infol. /i 

iMemuiree do la aociele medicale d'emulatioo, Tom. 8. part 9. p. G05, 
Tbia gaoglioa U dcnomiaalcd hy the various names, gangliuu of lisumo- 
iiler,GavaiKiD5 ganglion, carutiil fcmif^lioD. — Tnoutator. 
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ed the opthalmic artery and all its ramifications and penetrated 

;- with the, Antral artery of the retina into the interior of the eye. 

He adds moreorer that the opthalmic ganglion receives a filament 

from the aynqpathetic nerv^ whence arises the sympathy which 

exists between the retina, and the nerres of the iris. 

U. Cloquet, placing too mnch reliance * as it appears in the 

^. aforesaid observations, has in his excellent work delineated rami- 
'■■■ .'• 

ficatious of the sympathetic Jprve to the orbit and interior of the 

^A eye, i^ which a communication is formed between the retina 

' ? and the wperior cervical ganglion. 

In the same w^ he admits a nervous anastomosis between 

thatganglion, and'the opthalmic nerve of Willis or nasal nerve. 

* §. 46. It is not yet satisfactorily shown that any branches of 

the Sjrmpathetic nerve haae Imn very recently discovered in 

the ea^tid canal. . ^* * , 

WiMLowt long since recognised Jk|)y^ existence of the carotie 

plextml^ying: — ce nerfj(le gravid sympathique) <<desson entree 

dans^D. cana) oss<^ux, se divise en plusieurs Jitets plexi/ormesy 

* qui environnent, Partere carotide dans le meme passage, et en 

* accompagnent les courbureSy^ jusqu'a 1* entree dans le crane 

eif.^ 



J. . 



GiRABDit likewise asserts that the intercostal nerve is contain- 
ed in the carotid fSanaly divided into many very soft filaments 
which adhere to the carotid artery in its course. Two or three 
filaments he acknowledges as sent to the sijlh pair of nerves, and 
others to the fif^'pair. 

FoNTANA has published a similar description. He admits 
three ord^s of branchlets distributed inUie carotid canal and ap- 
pertaining to the sixth pair orcerebral nerves : some indeed 
mrround this nerve under a form of soft niembrane : some se- 
parate from, but placed near it, pass to fhe carotid artery: others 
adhere to it E^ally he found filaments accompanying the sixth 




I i/eseeneUies, iTecis d'une dissertation de JH. Girardi, et des recherches 
de M. I^ntana sur Torigine du nerf intercostal: Journal de Medecine, Chir- 
et Phann. par» Bacher. torn 93. p. 53. 
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pair of nerves, passing to the opthalmic nerve of Willis and'U* 
superior maxillary, to the tunics of the carotid artery, to the' 

t pituitary gland, and to the orbit ; and five umall branches an- 
astomosing with the vidian nerve. 
^. 47. My disseetions which J began a lonii; time ago and have 
frequently repeated, have not confirmed Ihe nimibcr of bmnch- 
lets described by the authors above. I have very tii.x]iieni.ly -^ 
indeed discovered pellucid filaments of a gelatinous consistence 
connecting the filaments of the sympathetic nerve with the ^ 
motor oculi and other nerves ; but when examined by the mi- 
croscope they cannot be considered as genuine nervous filaments, 
I then became dissatisfied with the mode adopted by those 
who by dint of washing, strove to evolve and make a discovery of 
nervous branchlcts. For by this nnethod the common cellular 
texture, is reduced into white shreda» which may be readiU; .mis- 
taken for nervous filamenia. 

§. 48. 1 pass on to another qii^tion, .that of the nsEV^Vapas- 
tomosis lately detected in the tympanum. J^' - 

JAcoBsoKt the celebrated professor of Copenhagen, describes^ ' 
a nervous union between the fifth pair, the glosso-pharyngeal 
and sympathetic nerves. According to this author, the-supei;^ 
cial vidian or petrous nerve wjien received in the hiatus Ffl- •■ 
lopii, consists of three delicate fijaments. TMie first, superior _ia 
joined to the facial nerve. The middle and inferior which 91^ 
inclosed in their owncanals, penetrate intothc tympanum, and be- 
long to the aforesaid anastomosis. The former of these last, de- 
scends in a sulcus scooped out in the promontory. This in its 
course receives the other, or i.nferior small nerve. " It passes 
" through ita own canal, to thff ^omontory, and then through 
"a covered way to the branch indicated, with which it iss 
" united. Below this branch another appears, arising from 
" the deep seated branch o&the sympathetic nerve, which penc- * 
" trates into the cavity of the tympanum, over the tunic inVes- 
"ting the carotid canal, and through the osseua lamcn, and 

- ♦ Ibiap. SBAI. ' 

f Acta regise SocicUtis Flafniansis Mcilica.-, Vel. 5. Hafnia^ IS18, p, 289. 
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" passes by a horizontal route in the promontory, to the trunk of 
<< the pneumogastric, with which it is united. 

« The trunk thus formed in the promontory, descends, accom- 
<* panied by a small artery, and covered by the membrane, inves- 
<* ting the cavity of the tympanum. 

" It gives off a few branches ; the superior of which pass to 
^ the membrane, closing the pelvis of the foramen ovale, another, 
<^ inferior, to the secondary membrane of the lympanum. Hav- 
^< ing parted with these branches the trunk arrives at the interior 
<^ aperture of its canal, and descends through it to a small fossa 
** where it enters into the ganglion of the glosso-pharyngeal 

nerve,?'* 

i' 

This small fossa is nothing but a groove in the petrous bone 
to receive the small ganglion of the glosso-pharyngeal nerve 5 — 
though it is called from this circumstance, receptaculum gan* 
glioli petrost nervi glosso-pharyngei by •/2nflfer5cA2ti5,t which 
he says degenerates into a narrow canal, containing a small nerve 
continued into the organ of hearing. 

The discoverer adds, that this anastomosis, 1st is never de- 
ficient, 2d. that no anomalous arrangement ever supplies its place 
and 3d.' that it exists in all animals. 

§. 49. RiB£s,:|: started a doubt in regard to the true existence of 
these nerves, as discovered by Jacobson in the Tympanum. 
Whilst on the contrary H. Cloquet|| admits them, though he does 
not name their discoverer. He differs from him> nevertheless, in 
his description, as he says that^ the anastomotic branch of the 
sympathetic, penetrates through the small foramen of the aque- 
duct of Fallopius, formed in the tympanum. 

In a very recent work, F. H. Killian§ a sedulous investigator 

* A good idea of this miimte, and intricate part of neurology may be derived 
from an inspection of the plate of the sympatnetic, to which I have above al- 
luded; in that however the mode of description is reversed, this nerve being 
supposed to originate from the pneumogastric. — TranslcUor. 

t Fra^ent. descriptionis nervorum cardiacorum; Ludwig, Scriptores 
nenrologici minores, Tol. 2. p. 115. 

iDictionaire des sciences medicales T. 56. p. 115. 
Traite d'anatomie descriptive, T. 2. p. 689. 
$ Anatomische untersuchung uber das neunte Hinmervcnpaar, Pesfh, 1823 
in 4. p. 71, et Sequente. 
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of the human body, has submitted the discovery ot Jacobso» to 
a critical investigation, and from Jiis dissections he has discovered 
that a fine branch from the glosso-pharyngcal nerve, sometimes 
passes into the tympanum, terminates frequently in the substance 
of the petrous bone itrelf, but is never assoiaatcd with the su- 
perficial vidian nerve ; that the hiatusTallopii is always simple, 
and never divided into tlu-ee canaliculi for the reception of thr€^ 
nervous filaments, that no branches from the sympathetic nervfe' a 
pass into the tympanum, but lliat a few arc distributed to the 
substance of the bone itself. 

§ SO. With a knowledge of these new and difficult disquisi- 
tions, I have noted the following respecting the discovery of 
Jacob son. 

An ascending filament of the first cervical ganglion (^. S.) 
having originated from the trunk of the sympatlietic, previous to 
the formation of the ganglion, enters its own foramen, at tJte 
first plexure of the carotid eanaL It passes itito a canal which 
i^ engraved in the bone. 

There as it disappears, it is constantly divided into two di- 
verging filaments, the first of which, the more slender and ante- 
' rior of the two, penetrates into the cavity of the tympanum above 
the promontory, and is there joined with a filament from the ^ 
petrous nerve ; the other a little stouter, extends from the osseus 
canal to the posterior part of the tympanum, and is there con- 
nected with another branch from the aforesaid petrous nerve. 

From this conjunction a branch arises, which permeates a fo- 
ramen near the receptacle for the glosso-pharyngeal nerve, with 
which it is united. 

That this description may be better understood, it is well to 
remember, that all the branches we have indicated, pass through 
small osseus canals, in the anterior, superior, posterior and infe- 
rior parietes of the cavity of the tympanum, with tlie exception 
only of one filament from tlie sympathetic nerve, which passes 
above Uie promontory. 

We will now describe the canal, situated beneath the aqueduct 
of Pallopius which receives the inferior branch of the superlitial 
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vidian nerve. It opens into the cavity of the tympanum above 
the promontory. Then passing backwards in the form of a curve 
descends upon the promontory near the fenestra rotunda, and di- 
vides into two small canals, the first of which extends to a small 
foramen in the carotid canal, and the other opens at the base of 
the cranium near the receptacle for the glosso-pharyngeal nerve. 

§. 51. Haller^ once saw the whole intercostal nerve con- 
tinued into the splanchnic, as none existed at the sixth rib ; but 
it was again produced of customary size, from new roots below 
the seventh rib. BicHATt assumes this observation which he 
confirmed, as the principal foundation of his theory, in which he 
does not consider the sympathetic nerve as a continuous trunk 
from the head to the pelvis. But WrisbergJ has pronounced 
this observation of Haller an anomaly, and not at all to be con- 
sidered as the usual structure ; which opinion as the result of 
much investigation, I would strenuously maintain. I havo also 
the concurrence of the skilful Weber, |I who has great doubts of 
the truth of that observation. 

In the tenth intercostal interval, the sympathetic nerve also 
appears occasionally to terminate. 

If there be no continuation of the trunk, it passes over the 
small head of the eleventh rib, to the twelfth, as is usual in other 
places. But when a more careful examination is made, its di- 
rection is found so changed that the lowest root of the splanchnic 
nerve as it expands over the body of the eleventh vertebra is 
the true continuation of the trunk, accompanied by a peculiar 
branch from the spinal nerve, between the eleventh and twelfth 
dorsal vertebrae, and afterwards having resumed its route passes 
onward to the abdomen. 

Tie celebrated Portal^ indeed asserts that he has never seen 
the sympathetic nerve interrupted in its thoracic portion. 

* Elem Filial, tom. 4. p. 261. 

{Rechercbes P tyBl ologiqueB, sor la vie et la mort, p. 83. 
Observat, anatom. de ganglio plexaque semilunari, etc. {. 19. Comment, 
Gcettiii£N aim. 1779, voL 3. p. 102. 

SB. H. Weber, Anat comp. nervi, sjnnpath, Lips. 1817. p. 123. 
Descnpticm dn nerf intercoetal daos llMxxime; memoires de I'lBBtitute 
natkuial, raiis, an XI. p. 188. 
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§. 52. The nerve called superior splanchnic, also claims our ■ 
attcntionforitsoccasional variability of form, which Wrisbebg* 
found in eight subjecls, forming the upper root of the semilunar ' 
ganglion- I j 

This nerve arises from the cardiac plexus by three or four * 
filaments : It enters into the thorax with the oesophagus ; keeps 
upon the broader part of the bodies of the vortebrE, frequently 
imparting a filament to the cesophagus, until it is terminated 
within the thorax in the eighth nerve, or descending with the 
aorta into the abdomen, is mingled with the semilunar ganglion 
or solar plexus. , -'*• > ^ 

This nerve which no anatomist has described except I^DWia, 
is not considered by Wbisberg himself one of the more con- 
stant nerves of tt\e human body, as he sought for it in vain in 
several subjects. • . ^ i 

This observation being admitted, it discloses perhaps the cStBe 
why (as the connection with the cardiac nerves in .Ibis case iB-»?: 
defective) the heart in alt indivyJiials is not alike sheeted by •% 
diseases of the viscera in the lovVer pai-t of the abdomen, t . \|i 

§ 53. The authOi- above cited, appears to me, in describing 
the abdominal plexuses,' to create as it^AVfCre a number. — 
For he describes all the filaments which pass off to the ;| 
different vessels and organs, as peculiar nervous networks. — 
Thus, for example, he .admits pancrealiCf duodenal, omen- 
tal, cystic, and vmbiUcal plexuses. The last, winch is formed 
of filaments accompanying ;tbe umbilical vein, towards the 

* Obsorvat. de gangl. pies, semilun. Comment, Goettbg, pro. anno. ITTSr 
to). 9. p. 98. J, 

-f Wlien theinimitG details of neurology, shall have become an object ofter- 
ticular study with the systematic nritersupon medicine, ne will tiave tmich 
fewer morbid phenomena insusceiitible of ready explanation, and the practi- 
tioner will be ahlcat once to comprehend many of the peciiliaritieB of disease 
which have heretofore only been accomplished by the difficult rememhranoeof 
hcterog^nus facts, or tlic Bubsequent correcticin of sucoesaive entnrs. fie 
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umbilicus, I have never seeD, although it is described by the 
celebrated Chaussier. 

As to the omental plexuses, which are composed of branches 
following the right and left gastro-epiploic artery, I am inclined 
to believe that they appertain to the vessels, and not to the mem- 
brane itself, as Wrisberg* has declared; for if this were admitted, 
it would follow, that the peritoneum, which all physiologists 
consider insensible in a healthy condition, received many, though 
minute nerves, t 

On this subject, I agree in sentiment with Walteri^ that the 
pleura, pericardium, peritoneum, and lymphatic vessels receive 
no nerves. Contrary to the opinion of many eminent men, that 
distinguished dissecter could discover no nerves terminating in 
the lymphatic glands; sometimes, indeed, the small conglobate 
glands were periorated with one or more filaments; but these 
passed out immediately, and terminated at some spot near, for 
which they were destined. 

§ 54. Many nervous branchlets proceed from the ganglia di- 
rectly to other parts, beside the vessels and viscera. Many go 
to the voluntary muscles, viz: to the longus colli, to the inter- 
eostals, according to Walter, and to the" diaphragm. Some 
filaments are spent in the Vertebral ligaments, especially in the 
lumbar region; others following the ramifications of the vessels 
appear to enter the bodies of the vertebrae themselves. 

§ 55. It behoves us now, to consider more carefully the re- 
lation which exists between the nerves and the vessels. 

* Denerris yiscenim abdominalium. {. 10. Comment Goetting. yoL XV. p. 16. 

f It is now univenally admitted that the nerFous filaments accompany 
the ramification of ^e arteries, which in the opinion of many physiologists 
Bnddphi, Ribra, etc. do not reach the serous membrane. This membrane is 
oonsiaereid a thin facing, composed of condensed cellular tissue, (a sort of inter- 
■al epidermis) which is nourished by a kind of imbibition from the vessels of 
^ -.the adjacent parts. When highly and suddenly inflamed, blood vessels and 
perhaps nerves are extended mto it, as lymph is secreted abundantly from its 
ipner surface, and intense pain is developea. The rapidity with which many 
iz^juries involving the peritoneum, is repaired by the effusion of lymph, is a 
matter of e eneralnotoriety; the intestines were found by Sir £. Home, complete- 
fully glued to the parietal peritoneum, in eight hours by lymph, in which he was 
able to inject the vessels, and Serres has satisfactorily shown, that the primitive 
devekjpement of nerves is from ,their capillary extremities towards the cen- 
tre*— 7Vai»/lafor. 

I Thhaka nerranim thoracis et abdbminies in prsetioQe. 
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The lymphatic vessels and sanguineous veins receive no 
nerves, with the exception of the branches of the vena portarum, 
the pulmonary vein near theTieart, and the jugular vein, accord- 
ing tn MuHaAV"; I have found the nerves of the arteries dis- 
posed of in three ways. 

1st The nervous branchleta, at first surround the larger arteries 
but without adhering to them. Thus the vertebral artery at its 
origin, is encompassed hy many small branches, emerging from 
the cardiac plesus; but these branchleta are placed so close 
together, that they seem to constitute an investing membrane to 
the artery. WbisbebgI incorrectly enumerates this condition 
of the nerves around the vertebral artery, with the ordinary plex- 
uses. 

In the same way the facial arteries are surrounded by nerves, 
but nevertheless, some fine filaments are spent upon the parietes 
of their trunks. 

2d, On the other hand the relation is different in nearly all the 
siterial branches which the nerves of the ganglia attend. 

For many plexuses not only bind and embrace the arteries, as 
the ivy does the trunk of a tree, but becoming enlarged in their 
tunics, penetrate into the organs with these vessels, become soft 
and apparently pulpy, and vanish in the cellular texture of the 
artery, or at least disappear to the unassisted eye, 

The sagacious Luca: J observed that there was no diversity 
among the greater and smaller arteries in respect to the connex- 
ion between the nerves and vessels, which my observations 
likewise enable me to confirm. 

When the nerves are examined with the microscope, an 
agreeable spectacle is presented to the eyes. For tlie ultimate 
filaments of the nerves, running to the arteries, split into nume- 
rous fibres which are closely applied togetlier, and form a cellular 
«etwork, that almost entirely surrounds the arteries. Thence itis 

* ObMrrat anat. de inTundib, cans, et variet. (iuiT>UBd. in part, cerric. ncrr. 
intercost. Luclwig,script.nevrolog. min.l.2.p, 947. 

t Obaemationes, Anatomicre qiasdam circa nervos arterias adeunles et 
Comitantes, FnuiCof ad Mftnum, 1810; in 4; f. IX. pace 26. 

I CDniment.deiicrvls'arteriiuveiiasque<:oniitanlibus,l30.SyUoe.CoiiunGnt- 
ajut G«ettiiis. 1786, in 4 . pag- 1>4. 



tfattuHiite streaks are fieea ia it which have a dii^ction likf ttit 
brancbesof a biroh tz^e, and are formed evidently from n aer^ 
VOU8 bfanchlet I have very frequently examined the ramificar 
timis of the nervi molles which attend the branches of the exterr 
nal carotid artery, and seen the aforesaid observation confirmedr 
The cellular' texture investii^ the lingual, external maxillary 
and other arteries, whenexaioinedby a microscope of the power 
of mxty, was nothing but a nervous network, in which the white 
coloured streaks run in die manner described, and differing 
wholly from common cellular membrane, [such, for instance 
ai invests the stemo-hyoid muscle.] In a foetus of seven months 
I followed a soft branchlet arising from the superior cervical 
ganglion, which extended to the external carotid, by the aid of a 
microscope into the cellular texture of the artery, and saw it 
4ivided into seven fasciculi or white medullary streaks. What 
shall I say ? The cellular texture which invests the filaments of 
nervesand is interposed between them, exhibits to the microscope 
innumerable nervous fibrilli. Hence from the result of experi- 
ments Imay pronounce without fear of error, that there is a ner- 
vous cellular texture 'given to the arteries chiefly, and to the 
nervous filaments themselves, separate, and entirely different 
from the common cellular texture as it exhibits longitudinal fibres 
running in a right line^ and too minute for examination. 

dd« It became afterwards a question, whether all the nerves 
disappeared in the cellular coat of these arteries, or whether there 
were not some which perforated these vessels, and insinu^ed 
themselves into their substance. 

<<It has never yet been shown" says Bishrends/ ^^thatthe ner- 
vous filaments have passed into the substance of the arterief, 
I have however seen two small nerves arising on the right side 
from the superficial cardiac (which nerve receives an increase 
from the middle cervical ganglion) perforating the externa} coat' 
of the aorta at its arch, before the origin of the arteria innominata 
and which were exhausted in the middle or fibrous coat ; wd in 



"I* DiMertatM iaaiigurali|i, qaa deiMisty^ cor nerfis carers, p. 31* 
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the body of a fcetus at full time, I discovered very plainly and de- 
monstrated to others, a small branch perforating the cellular 
membrane of the aorta, near the origin of the left aiibclavian ar- 
tery, which was consumed in its fibrous coat, Walter," like- 
wise speaks of branches passing into the same tunic, although he 
considered it muscular. Finally Lvcm, who has already been 
cited, has lately described and exhibited in a plate many fila- 
ments to the middle coat of the brachial artery. 

§ 56, When we attentively consider the distribution of the 
sympathetic nerve, we perceive a difference deserving of notice, 
between the exterior or communicating branches, and the inte- 
rior branches which go to the organs. 

The first never encompass the arterial vessels, though they oc- 
casionally attend them. Many of them are found without accom- 
panying arteries. I have never seen the arterial branches at- 
tended with anastomotic filaments from the cervical and dorsal 
nerves, etc. (Here we do not allude to the nutritive vessels of 
the nerves.) These anastomosing nerves, are never minutely 
subdivided before they inosculate with the intercostal nerve, 

The latter, on the contrary, give off branches to the organs 
which according to the common law accompany and embrace the 
arteries with their meshes, and adhere to their parietes, whence 
it is, (hat some very distinguished men have believed, that the 
sjnn pathetic nerve is fabricated for the use of the arteries, and 
have designated it by the name oi vascular nerve. 

The former always have the same character. They vary, in- 
deed, as to length and tenuity; but their internal structure seems 
to remain the same, as tliey possess the same colour and density 
wherever they are examined, in the cervical, dorsal, lumbar or 
sacral region. 

Let us consider on the other hand, the branches emitted to the 
organs; how variable is their character and arrangement. 

In the carotid canal some slender red filaments are found, flat, 
rather than cylindrical. 



• LocQ citato. 
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' In the neck there exist first, some thick, red, soft, iuc^lent, and 
almost pellucid branches, which are succeeded by white and 
slender filaments. 

In the cavity of the chest, the branches preserve a simibur cha- 
racter and condition. 

But how great is the diversity in the abdomen in regard to the 
nature of the plexuses, and their relatiaii to the vessels! I have 
been taught by an attedttive examination of the abdominal nerves, 
that there is a diversity in every plexus, arising from the semi- 
lunar ganglia. 

The gastric plexus differs from their hepatic; for its branches are 
white, shining, firm, and conicaL XThpse of ^ the last are more 
red, succulent, and cylindrical ^.^ ., k '^,- ;. 

The splenic plexus agrees more with the gastnc*. The branch- 
lets of these plexuses indeed, envelope the arteries, bjit without 
closely adhering to them. » 

The contrary is observed in the suMiiorliesenteric plexus; 
the filaments of which adhere so tenaciously to t}ie trunk, and 
the larger branches given off from it, that we cannot* without some 
force pull them asunder; the small branches are likewise so in- 
terconnected, that they rather constitute a nervous membrane, as 
there is a distinct network in the places between them. 

The inferior mesenteric plexus adheres less often to its subja- 
cent artery. But it may be observed generally, respecting these 
plexuses, that the nervous branches are united closely to the 
trunks only, and the beginning or origin of the branches: to the 
smaller branches they adhere more loosely, or rather run parallel 
with them. 

' A great difference exists also between the mesenteric plexuses, 
and the renal plexus, which corresponds with the hepatic in this; 
that its branches are thicker, more succulent, red, and not unfre- 
quently mixed with ganglia, which I have never observed in the 
splenic and mesenteric plexuses. 

The h}rpogastric plexus in fine appears to me of all the most 
dry and firm, particularly where the roots assemble from either 
side; to form a broad trunk, placed in the middle of the sacrum. 
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§ 57. The^ganglia themaelves are not every where of the nme 
nature. In each region there is a prineipd one: in the necky 
viz. the superior cervical: in the thorax^ the first thiMraeic: in the 
abdomen, the semilunaur ganglion. These three ganglia differ 
very much among themselves in regard to fi^re and d^ity* 

The superior cervical ganglion i$ longer and ao&/sr than the 
rest, and exceeds them ui^redness. 

The first thoracic ganglion, is fimnd Inirder and leas fed tbaa 
the preceding. 

The semilunar ganglion is the densest of all; and in variability 
of figure is different from the rest At one time it is observed 
perforated with foramina^ at another divided into secondary 
ganglia, and again, and indeed most frequently, expanded into a 
plexus, remarkable for its thick branches* 

Other dissuq^ilarities to be found in their internal structure I 
shall indicaife below. 

*-. 
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CHAPTER TUiftO. 

0/tht Evomtion qfthe Sjfmputhetic Nerve in the Fcetxu. , 

^ 58. In an embryo of fourteen weelufl^ three inches long, I 
hare found the trunk of the intercostal nerve to be quite conspi- 
euous. 

In the cavity of the chest, it was, in some measiitfe, thick and 
red, as the thoracic ganglia were placed very near each other* 

The superior cervical ganglion was well formed — ^two lines 
and a half in length, and half a line in diameter. The greater 
splanchnic nerve formed a very slender thread: the semilunar 
ganglia were very obscure. 

^ 59. A male embryo of five months, six inches loUg, afford- 
ed a very distinct view of the trunk of the sympathetic:' it formed 
an uninterrupted cord from the base of the head to the pelvis.- 
The superior cfervical ganglion was rounder, that is, less flat than 
in the adult; it was thre^ lines long and one thick. The greater 
splanchnic nerve, distinct, though very slender, had three roots,^ 

The right semilunar .ganglion, which was small and inconspi^ 
cuous, compared with the superior cervical, was neither branch- 
ing nor round; but obscure, shrivelled, and scarcely half a line 
fong: it adhered to the neighbouring partsf capsute renalis, ves^ 
sels, &c * ' r 

The second and thiijil cervical gfiin^ia were not visible. X 
k^ow nft whether they were deficient originally in that case,, 
but they were certainly not yet formed. 

The thoracic gafl^ia, except the filittt, formed small nodes; 
about half a line in diameter. 

^60. In an embr^^o of six months, tnO Superior cervical gang^ 
lion, was five lines long, one line broad, and of a red hue; it gave 
off some slender filaments, but not soft and semi-pellucid, as ia 
the adult, and much less thick. The third cervical ganglion waft ^ 
one line long, and sent off two very delicate bn|[|ehes for the for<^ 
matton of the caidiac plexus. 
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The first thoracic ganglion, a line and a half broad, and Ihi-ee 
lines long, was red, and contributed four filaments to the cardiac 
plexus. The trunk of the sympathetic nerve formed a firm cord 
in the neck, the third of a line in thickness. In the chest this 
trunk appeared thick, succulent, and flat, on account of the tho- 
racic ganglia being a little elongated, and approximating each 
other very closely. In the intervala of the ganglia, the trunk of 
the sympathetic nerve was two thirds of a line thick. The 
splanchnic nerve, firm, though slender, had three roots. It ter- 
minated in the right semilunar ganglion, which was a little elon- 
gated, and increased by vessels to half a line in thickness. The 
renal nerve^was very distinct 

^ 61. A male fcetus of seven moQths, weighing thcee pounds, 
sixteen inches long, supplied me with the following facts, which 
deserve to be noticed. 

The first cervical ganglion, was eight lines long, and one and 
a third of a line in thickness; a. soft red branch, half a line thick, 
proceeded from it to the external carotid artery. The middle 
cervical ganglion, a line and a half long, and two thirds of a line in 
diameter, gave off the principal cardiac nerve. 

The last cervical ganglion, which was situated very near the 
first thoracic, semi-pellucid and half a line thick and one long, 
sent off a delicate filament to the cesophagus. 

The cervical portion of the sympathetic nerve, was in general 
large and red, and if I may so speak, well expressed. 

The tlioracic ganglia were so near togetiier, as to form a broad 
nervous trunk. But they were whiter than the cervical, and ap 
shining as aponeurotic fibres. 

The greater splanchnic nerve arose plainly hy three roots, 
from the eighth, ninth, and tenth thoracic ganglia, and termi- 
nated in the roimd semilunar ganglion, a line in diameter. 

In the pelvis, also, the trunk of the sympathetic nerve, as well 
as the lumbar ganglia, appwared red. 

I will state in passing, that tjiis fcetus which was boFn of a 
phthisical mother presented a siogular spectacle; after seven 
hours of existence, protracted with respiration and cries, tlie 
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Itings were still so dense, that when divided in small pieces, they 
mink in water; did not crepitate when handled and dissected, nor 
could a bubble of air be detected in the bronchial vesicles, by the 
microscope. My surprise was increased wheft I saw all the frag- 
ments of the lungs, which had been thrown into water with the 
liver and spleen, and sunk with, them to the bottom, floating nine 
hours afterwards upon the surface, while the abdominal organs 
reinained below. 

• 

•^ ^62, In a foetus of eight months, I foiihd the superior cervi- 
cal ganglion, five lines long, one and^)a hajf broad, red and coil- 
'sistent; and the middle cervical ganglion, one line broad and red. 

The intercostal nerve in the lumbar region, was one line broad, 
red, ahd formed 'as it were, a very long ganglion. The greater 
splanchnic nervcj which was distinct but slender, terminated in 
the less perfect semilunar ganglion. 

* The superior cefvicaJ ganglion, gave out the laryngeal nerve 
on the left iride in t6at subject, but not upon the right 

§ 63. A foetus at full time afforded me the following account 
of the distribution of the intercd^ftaF nerve. 

• • « ■ 

' Four white and slender filaments, but not soft, proceeded from 
the Siqperior cervical ganglion, which was eight lines long and one 
and a half thick^Ho the branches 'of the external carotid: a fifth 
filament descended in tiie direction of the thyroid gland, and was 
spent in the crico-thyroid muscle. The inferior cervical ganglia 

'did hot exist ' •• i ^ « 

'• The thoracic ganglia, twelve in number were well formed. 

• The first was' uniibed to the second^ and then presented a longi- 
tudinal diameter, of five lines and a half». The diameters of the 
remaindier averaged a line: they had a reddish colour, and nearly 
all received two anastomosing* branches from the costal nerves. 
The trunk of the intercostal nerve wias a third of a line thick, in 
the intervals of the ganglia, and showed no interruption between 
its thoracic and abdominal portions. There were four lun^bar 
ganglia, of which the second was a linie and a half more in diame- 
ter than the rest Two sacral ganglia only were to be found. 

TK€^ intercostal trunk, near the sacral foramina, was coimected 
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with the aerves by the aid of delj<iate filaments, without any. in- 
termediate en large me Bt«: Tl^a nerve was finally conoeeted j^ 
the superior part of the oa-coccygis, by a minute filament in anas- 
tomosis with the awnfe of the other side: the coccygeal ganglion 
did not exist. 

Four filaments arose, from the thoracicganglJa, which attended 
the intercostal arteries and terrainated upon the aorta. 

The greater splanchnic nerve of the right side, arose by four 
roots from the seventh, ninth, tenth and eleventh ganglia : the 
left had three roots ooly. ' 

The lesser splanchtiic nerve procesded by a siggle root from 
thetwelfth ganglion. 

The semilunar ganglia werQ^onall, compared with the otber 
■ .ganglia of the sympathetiC/nerv^ >i , ■ 

Upon the left side of the same ftetus I also, found a branchlst 
from the superior cervical ganglEiMi, which terminated in the 
crico-thyroid muscles, after having given oflf fitoments to-the 
thyroid gland. 

§. 64. It foUoi\s fiDm the aforesaid .observations, that in the 
embryo the sympathetic nerve is found distinct ; that the tTBnk 
Included in the cavity of the chest is thicker than its due pro- 
portion, in con sequence of the ganglia being located so near to- 
gether : that the ganglia are perfect, particularly those with which 
the trunk ilself is marked ; that these ganglia are of the usual 
colour ; that they are apparently longer and more developed in 
the foetus than in the adult, veith the exception of the semilunar 
ganglion which Is not evolved to the same extent as the rest, _but 
becomes by its growth important, compared with the other parts 
of the ganglionic system; from which in respect to physiology it 
will follow, that the functions of the abdominal organ.s, are either 
previously more feeble, or act with less energy than the other 
viscera of the embryo. 

^. 65. It is worth our while to enquire how the sympathetic 
nerve is constituted in fcetal monsters. 

I have learned in investigating this subject, tliat this nerve is 
well formed in all ita parts, provided the foetuses do not differ too 
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lAucliirom ttebuHiMi form. Thuiinjiia^^ fu# grown asranial 
fifelius with A doublft hi^ lig^ .tiie<tiMid^||ll)p«l^ nenreft wm 
^^plete in all their parts. J obsenpSf tHe^6Ame in « male 
Itetus ttf eifthl? nu>ndl8, destitute^f cranium and brain, the cere- 
bral nerves of which were w^l formed, and adhered to the dura 
Vbkter inrdbting the ba«B of the,i||:anium« -}^. 

^.•66. Another male foBtusJlM nearly eight t^onths gestation 
a foot and six lines long, e:^i||^ited the faUowidg, deserving of 
noticoii -*■/** 

'■ 'In plsule of cranium, ther^ was afiremarluLble sad hanging back- . 
walrds, which 'when cut, presented l)QSide a particular substance, 
^ (which was perhf^s cerebral and was almost fluid) a fungous ex- 
crescence, seven lines in length situated lAffto ui^'sella turcica. 
There was no christa galli : the. left part of. the naves was defi- 
<iientj bvit'i» its place there was a probosciwis it were eight lires 
long an^fpur broad, formed solely of ttife skiYi and cellular tex- 
ture, pendulous from the root of the nose, and perforated by a 
canal which had its termination under the cribriform lamina of 
the 'ethiliDid bone. There was no vestige of eyes, muscles or 
nerves |- the orbits indeed existed, but they were closed by the 
fiialpebrae and filjed with Cellular tissue. ' The lingual branch of 
the inferior maxillary nerve, and the hypoglossal nerve were 
/deficiei4t, but the sympathetic nerve which was larger than usual, 
flfUpi^ied*'*the tongice and its muscles with branches from the su- 
perior cervical ganglion : nevertheless the distribution of the 
"^ great intercostal nerve was not dijSerent from usual. No thy- 
roid gland existed in that foetus. Theleft testicle was contained 
in the scrotum ; the right,' provided with its gubernaculum, was 
as yet concealedjjn the abdomen. 

«§; 67. I dissected the body of a full sized acratiial foBtus which 
was as large and fat as any I have ever seen. It weighed eight 
pounds and a half, was eighteen inches long, and eight inches 
and eight Hues in its humeral diameter. The circumference of 
its chest was thirteen inches ; and of its abdomen eleven inches 
mine lines ; the diameter ef its buttocks was six inches. In the 
fh/m-dhnin there was asoft tumour, covered bj^a thin quder- 



r 






5t Wructhrb op thb 

mis, adhering looaely to the base of the cranium, and divided into 
two lobes : It was two inches and nine lines in diameter and 

nineteen lines high, and formed partly of reticular texture not 
unlike the spongy substance of the corpora cavernosa, and 
partly of cysts, .It was filled with watery blood. The optic, 
trigeminus, glosao-pharyngeal, par vagum, and hypoglossal nerves 
were all present : hut all these nerves began by a slen<ler and 
loose connection at the base of the cranium. From the medulla 
spinalis, which appeared to me smaller, and embraced by denser 
involucra than usual, large nerves were given off. Tlie great 
sympathetic appeared as usual, every where perfect, and well_ 
developed. * - ■ : 

- §. £8. I made the same observation in a female acranial ketua ~ 
in which the nostrils were present, and a single central eye like ' 
that of a Cyclops; the brain was composed in the following w^. 
The cerebellum and medulla oblongata, presented, the usu^ ap- 
pearance, but in the place of brain there was a round pisiform 
medullary nucleuSj with an umbilicus, on its upper surface, and 
giving off from ils.iower, two slender optic nerves, to the orbit; 
tbese were united together and terminated ' in the bulb of the 
eye, which seemed blown into a double ball. All the cerebral • 
npryes were piesent except the olfactory. - . . - 

§69. I.traced art^-wards more carefully the trunk, gangliaand , 
branches of the .sympathetic nerve in a male foetua, which was 
without cranium and cerebrum. , , ... 

The base of Uie cranium which was formed in that subject of 
tl»6 peti-ous, aod % little.of the squamous portion of the temporal 
bone, and tha sphenoid bone, was covered only by a hairy skin. 
No vestiges of nerves were found in the base of llie ci-anium ex- 
cept the optic, which seemed to have a slender beginning at: the 
sella turcica. Inthe petrous portion of the temporal bone, there 
was no auditory meatus. 

Tlic medulla spinalis, was attenuated and apparently atrophied. 
From Uie eighth dorsal vertebra to the first lumbal-, the spine was 
bifid, in which space the dura mater investing the medula spina- 
ti» appeared naked. The duodenum in the left hypochondriac 
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region, was dilated into a krge cul-de-saCfA soid ponce^d under *' 
the transverse colon; thus the intestinal canal was completely in-^ A 
terrupted. 

The jejunum arose by a slender commencemeitf AQpm<th|$fi|^ 
sentery. The capsulsis renales were quite small, and a feif lines 
distant from the kidneys, ,, The rudiments of the testicles were 
found. in the abdomen. .The penis was imperfect, small, and 
open fj^om the. mouth of the urethra to its root; it was sur-.y^ 
rounded by a fold of the skin, which being slightly cleft at its 
inferior part,* presented somewhat the appearance of th^ labia 
y^gina^, ♦ . / . * . J^ 

§. 7bfc Dr. ^Cayhe,* in the bodies of nine idiots which he ^ 
,■ di5S^ted,^found the nervous ganglia belonging to the sympathe- 
tic nerve, wdl formed, whilst the cerebral aqd spinal ganglia were 

• shrivelled ^and .apparently atrophied. All the facts I have dis- ' 

* covered, tend to the support of this observation. 

^. I stated ia the preface of this work",*'that the cadaver of an 
idiot would be a ver;^ fit subject for the dissection of the intercos- 
tal. n;MTes,^on account of their better developement, and I have 
noticed in the body of a male idiot, the occurrence of an extra- 
«rdinary ganglion (§. 2^) in the greater splanchnic nerve. 
; , §. 71. In old age the ganglia appear more pallid and less suc- 
culent (h^ in youth, I observed this in the body of a man eigh- 
ty four years of i^e, in* whom the distributive branches of the 
"^ganglia appeared to me less numerqiis. < The renal plexus forex- 
aanpl^,.had onlj^ aj^|fv constf^itfit branches, and those more 
withered and dry than usual. * LtrciEt, has made the same obser- 
Yation. . . ^ . 

* Noureau journal de medecine; t. 4. p. 40. 
t Loo. oit }. 32. p.3^. ' 
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CHAPTER FOURTH. 

Interior structure of the Sympathetic Nerve. 

' §.73. In investigating the internal structure of the sympathe- 
tic nerve, let us consider separately the parts of which it is com- 

it posed. We shall treat therefore of the trunk, branches, gangiia 
and plexuses. 

^. §. 73. Under the denomination of trtmk, I understand that 
funlcle extended between the headland the pelvis,, reposing on 
the bodies of the verfebrte, endowed with ganglia, having com- 
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municating branches with the spinal nerves, and sending out a 
great many ramifications to the organs. This nervous «ord a 
long time preserved its dignity of character, and was consMeraJ 
by all cultivators of anatomy and physiology, aa a perfect 
trunk, until Bichat, overturning entirely the received doctrine, 
considered it as only a communicating branch, passing from each 
ganglion; whence it would follow that in the place of trunk there 
would exist as many short anastomotic branches as there are 
ganglia. 

§■ 74. As I am in favour of the ancient opinion, I will detail 
the reasons which induce me to defend it 

1st In the twenty fogr years, which I have given to the study 
of anatomy, I do not remember to have ever seen the intereost^ 
nerve interrupted, either in the thorax or any part of its -roita 
I have sometimes known its mere direction to change so mnch 
that I should have considered it interrupted, had I not examined 
more scrupulously into the subject. 

2d. I have examined attentively the trunk of the interoostal 
nerve, from its exit at the superior cervical ganglion, to the fifth 
thoracic, and having analyzed it by maceration, distinctly seen 
that the trunk passing over from the middle and last cervical gan- 
glia to the first thoracic, was there mixed with many filamenta 
from the last, and was received by the second thoracic, at ita in- 
ternal side ; afterwards it passed on to the third and fourth j and 
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finally united in them, with other filaments, so that ^t always 
occupioid the internal side of tiie ganglia. In another instance 
in which*! subjected fthe trunk of the sympathetic nerve, in a 
«imilar manner to dissection^-^ I wa^ confirmed in th^ truth of 
this d^cnption by my observing a similar structure of this nerve, 
wEjch j^bad examined' fSbm the first dioracic^^gliOif to the se- 
cond sacn^al. • • 

. .. ^There it^flierefor» no interruption in the trunlr^of the intercos- 
.tsd'aevve, iji the^iervical region, nor in the superior part of the 
thorax .; but the delicate filaments which compose the trunk, pass 
by the.ganglii^ without any rupture in their course. 

§. 75 But this trank is similar in its formation with aU the 
other nerves, cerebral and spinal. Ti^y are all «formed of fila- 
Bients in proportion to^eir size, arranged in jnta position, but 
which Vhen sepmited v^h the edge of MiMpel, are found so in- 
tereonnected) asiQ constitute a perfect network,4>r a true plexus 
Siimilar to those which we find in tjbs median nerve, cubital, &c 

§. 76. The branchy oftthe trunk ofthe sympathetic nerve, are 
formed in the same way. l^iCHATV^dei^ thinks that the ner- 
vous branches of the gangliAii^^sljmd are of a two-fdld character, 
that ^me (I suppose those whi?h communicate with the cerebral 
r jind^pinal nerves) are of the same nature as the cerebral nerves 
in regard to color, divisibfcity, and composition, which is of me* 
dulla enclosed by neurii^mia^isSidthat^pMer^, on the contrary (to 
wit, those proceeding from the ganglia) are soft, slender, cineri* 
tious, indivisilsle, and varying in regard to their formation, from 
medulla and neurilema. 

Scarp At, maintains a difierent opinion; to wit, that the ulti« 
mate nervous filaments do not difier from the larger nerves ex- 
eept \ti beifig slender and delicate, and that tifey as well as those 
which proceed frdmthe ganglia, consist of cords composed by the 
.reunion of other nerves. 

§ 77. My own observations do not coincide with this opinion of 
BicHAT. The splanchnic nerve, which is certainly derived from 

* Anatomie generall. 1 1. p. 340. 
t Annot Academ. L. 1. c. 4. \,% 
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the ganglia, soractimea begins to expand into the form of a fasci- 
cle before its entry into the semilunar ganglia, of which it is easy 
to divide and enumerate the filaments that compose it 

The smaller branches may be separated in the same manner 
into filaments. I made an experiment on the hepatic branch, 
which I unfolded into a plexus in the same manner as practised 
in the cerebral nerves.* 

But the branches of the mesenteric plexus, when examined 
near the intestines form an exception to this rule. I selected a 
branch from an infant of five years, which I was unable to re- 
duce into elementary fibres, or to' discover in it with a glassTnag- 
nifying sixty four times, more than a single thread which was 
not compounded of smaller filaments but formed a single cord 
in the middle of which appeared a white medullary streak, in- 
closed by a transparent membrane. ■ I will remark here in pass- 
ing, that I have proved by repeated observation that the ultimate 
filaments of the nerves do not solely consist of neurilcma, but 
likewise contain true medulla. 

^. 78. We will begin the history of the ^ang-Zia, by describing 
their involuora; and afterwards proceed to their interior struc- 
ture. 

The ganglia, and the nerves which belong to them are invested 
by a double involucrum. 

The external consists of fine but loose cellular texture, which 
connects the ganglia to the neighbouring parts, and aids in the 
^distribution of the sanguineous vessels of the ganglia; sometimes 
it contains a yellow gelatinous humour; and sometimes is filled 
with adeps. 

The second membrane which likewise seems to be cellular 
adheres more to tlie substance of the ganglia, is exceedingly thin, 
and steeped in a humour exhaled from the juicy ganglia. This 
membrane invests the nerves, sent off from the ganglia, and par- 
ticularly the trunk as it emerges from them : thus for instance the 

* Id pta.te II. is a representalion of Ihia branch; Fig. 1. as it appears in the 
naturalslBte without preparation; Fig. 3. iia folded into a. plexus, and magoi- 
fied to twice ilx natural dimensioiu by the microscope. 
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int^^^eestal nenrQ^as it deacehds from the sujpijerior cenekal gan- 
glion, receives an external tunic which cbmpl^ly encloaes it 

I wotild however remark that this arrangement of the involil*- 
cra IS only found to the full extent described upon the superior 
cervical ganglion, but that it exists also upon the succeeding cervi* 
cal ganglia; less evidently upon the first thoracic, and is entirely 
delcient upon the larger ganglia interspersed in the solar plexus. 
The semilunar ganglia, are encompassed by a delicate cellular 
texture beneath which the naked substance of the ganglia is 
found. 

§. 79. The involucra of the ganglia being removed a soft sue* 
culent [^bstance of a yellow or ash colour is to be seen which 
"fills the narcow space between the nervous filaments, and by the 
aid of which thq^ nervous intertexture is expanded into a tuber- 
cular ball."*^ This substance which is considered by anatomists 
and physiologists of the same character as the brain, is nothing 
accQrding to the celebrated Scarpa, but a vascular tomentose 
structure, abounding in mucilaginous fluid. An observation of 
the same author, that the humour itself is found to differ in dif- 
ferent sul/jects corroborates this opinion. Thus it is found thin 
and aqueous in the hydropic, oily in the corpulent &c. Of the 
conclusions to be formed in relation to this subject, I will shortly 
speak. 

§. 80. By the maceration of the ganglia for a sufficient time in 

limpid water the whole tubercular mass is converted into flocculi, 

which never degenerate into cellular texture. Or divide into a 

network. 

There appears on the contrary, a series of nervous filaments 

arranged in a certain order, as is seen in the superior cervical 
ganglion, the slender filaments of which pursue the same course, 
and are nearly all extended in the length or axis of the ganglion. 
But the case is different in regard to the more compound gang- 
lia, whose branches are distributed to the different regions, as 
for example in the inferior cervical and first thoracic. 

* Winslow, Traite de la tete, ( 25 ; Johnston, Essay on the use of ths g»tf- 
liofM G^the ilerTM ; Winterl. dissert, prop. Nor. Inflamm. Unbar ^ 
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In these ihc iascicuU are soft, and proceed iu various directions, 
part decussate, part diverge to the sides, and part finally sally 
forth te their diiferent destinations. 

The celebrated Scarpa who made a most careful examination 
of the ganglia, tauglit that all the nerves entering the ganglia 
were interrupted, separated, and afterwards again conjoined, so 
that each of those passing out was composed of filaments from 
each of the entering branchlets. 

Thus for instance it is supposed, that the soft carotid nerves, 
given off from tlie superior cervical ganglion, are not only com- 
posed of filaments from the fifth and sixth cerebral, but also of 
some from the second and third spinal nerves. 

The same author afterwards adds, that there is in each g^gUx 
a pulpy substance between the nervous filaments, the use of which 
is to detain the filaments of the ganglia in their site and order, 
and to cherish and emhue them continually with its oily fluid. 

^, 81. Before Scabpa's lime J. G. Haase,* investigated yvi\h 
great, care the structure of the ganglia, and discovered by mace- 
ration as well as coction that they were endowed with a doable 
cellular covering; that in their interior the minute nerves were 
reunited and complicated in the manner of a net; that at their la- 
teral and inferior portion the nerves joined at acute angles, and 
passed out, collected into fasciculi; that tliey also formed areols 
filled up with cellular texture, the short and slender fibrils of 
which extended from nerve to nerve and rendered the ganglion 
hard; and that finally to all these were added vessels, which per- 
forating each membrane were distributed partly to the cellular 
texture, and partly to the nerves, tinging the whole ganglion 
with a red colour. 

^. 82. In a more recent work C. G. WnTZERt divides all the 
ganglia into three orders to wit the cerebral, spinal, and those 
of the vegetative system, all which differ from each other in re- 
gard to their structure. 

• Do gangliia nervorum; Ludwig, Scriptures nevrologici minores BelecU. 
torn. I. p. 74, 75. 
i De Corp. Hainan. Ganglkm, fab. alqueusu: monogr. cum tab. kd. Be- 
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Bach ganglion accorcling to this author is composed of two 
siibstance*;- one primary, of a medullary- white: the other second- 
ary, pulpy, -cellular, of a reddish-ash colour, now admitted and . 
described by other anatomists, and especially by Alexander 
Monro* thej Son. 

-The46>i'mer is seen compressed into cords and filaments in the 
same way as in other nerves, and is of the same character: this is 
proved;^ 1st by the course of each medullary filament being con- 
tinued intotlhe ganglia itself; 2d by the external figure and co* 
Idur; 3d by chemical experiments^ in whi(^ the medullary fila- 
ments of the ganglia are dissolved in a solution of caustic alkali, 
inHiie same way 'its the medulla of the brain. Nevertheless these 
inedullasy filaments wtien they enter the ganglia part immediate- 
ly with their neurilema. 

The latter constitutes a singular elastic cellular texture, with 
innumerable minute 'vesicles and cancelii, and surrounding the 
whole compages of the medullary filaments of the ganglion. 
TMs substance, which does not wholly derive its red colour 
from tSe sanguiferous vessels, surrounds the filaments in the 
ganglia of the synapathetic nerve, and is more tenacious than in 
the spinal ganglia, where it is looser, and is lost sight of. It 
acquires *-very great cepsistency and tenacity in the semilunar 
g^glia; from which the investigation and anatomical analysis 
of these bodies is attended Ayith great difiiculty. 

§ 83.-» I will.no w narrate with candour, my own observations in 
XQlation to the internal structure of the ganglia. 

The best method of investigating the structure of the ganglia, 
accoridng to Huysch, and Scarpa, is by maceration in simple 
water.. Well accustomed to this operation, I affixed the ganglia 
to a wooden table, and by washing them daily with fresh limpid 
water^ reduced them into tomentose globules, in which the con- 
dition of the minutest filaments were best seen, especially when 
the nerves were thrown upon an ebony plate, which rendered 
the nervous fibrils more conspicuously white. 

* Obsenr. aa thQ struct and fiuict. oi'the nenr. syst Edjnb., 1743 ; Chap, xiz 
Sect 3, p.,53— 58. , 
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In this way I examined the trunk of the intercostal nerve, and 
its series of ganglia, fi-om the superior cervical to Hie fourth tho- 
racic. 

I likewise repeatedly examined the semilunar ganglia in the 
same manner with great care. • 

By tliiS means I discovered that the ganglia were not alfcof tHe 
same character, as to colour, <lensity, and hardness. 

The first cervical ganglion appeared to me to be- the Softest 
of all, most succulent, and of the deepest red-ash Kolour, It 
never appeared plexiform, or perforated with foramina. ' 

The fi,rat thoracic ganglion always appeared harder, less 
pulpy, of a lighter ash colour, and not in the least red. It is 
more variable in its form, as I have said above. It is sometimes, 
also, pierced by a foramen. 

The seviilunar ganglia which have the greatest consistence 
of all, are variable in their figure, and very frequently perforated 
with holes, which gives them the appearance of a species of 
islands: within they are of the same colour as the human skin, 
or the salivary glands in a state of health. 

§ 84. I found in all the ganglia the same gelatinous juice that 
Scarpa spoke of. I observed the same to be more abundant, 
but never oily or adipose in hydropic subjects. It occurs most 
frequently, likewise, in young individuals, and gives the ganglia 
some peUilcidness. It runs, also, through the external and in- 
ternal branches of the ganglia, so that the filaments of the cervi- 
cal ganglia, appeared to me very diaphanous in the foetus, and in 
individuals who died young. 

But it is far from certain that this fluid is a constant pheno- 
menon to be referred with propriety to the normal state of the 
ganglia. It occurs very rarely in the thoracic ganglia, cardiac 
and pulmonary plexuses: but more frequently (till a certain age) 
in the neck, in some of the anastomosing branches of the spinal 
nerves, and in the nerves constituting the carotid plexus, of 
which those called moths seem long to retain the same juice. 
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Althbtl]^ this juice is less usually met with, and less referrable 
to the natuml strdcture of the ganglia than Scarpa thought, yet 
I admit with him, that it serves chiefly to nourish and anoint the 
nervous filaments; but it should not be considered analagous to 
the cerebral substance, as has been done by some anatomists. 

4 ^5. Though I dp not believe that the substance of the ganglia 
is siinilar to ttiat of the brain, I cannot deny that I have found 
two substaatfes ip the ganglia, in which I agree in opinion with 
the distinguished Wutzer. 

In the smaller ganglia, for instance, in the middle cervical, in 
%U the thdi*acic, (exci!{>t the first) and in the lumbar ganglia, the 
filamentous network may be more successfully unfolded. I was 
allele to sepiirate each of ^ese ganglia into a plexus, in which the 
nervous filaments when magnified by the microscope seemed con- 
nected tog^ther^ like white semi-lucid fillets or fascicles. The 
linear directjpn and fibrous structure of these fascicles, constituted 
the essential character of the nerve. Adjoining the white fili- 
form substance of these ganglia, there is another of a cineritious 
colour, and orbicular figure, tomentose, and irreducible into a 
plexus, which I consider the second matter, or substance of the 
gsSiglioa. 

In the kfrger gangUa, to wit, in the first thoracic and semilunar, 
the greater thickness and density, as well as intertexture of the 
Claments of the nerves, renders this operation more difficult 
Nevertheless after a long and continuous maceration, the fila- 
mentous substance within the ganglia, which is evidently derived 
from the entering nerves, was resolved into delicate white fibrils, 
between which the cineritious matter of an orbicular or globular 
form is deposited.* 

The first cervical ganglion alone, appears to me to vary from 
the common rule, as its substance is not divided into filamentous 
and orbicular portions. That ganglion after thirty days macera- 
tion became somewhat softened, but formed for a long time» a 

* Fig. 2d, plate 3, let d, d, d, d, d. 
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hwnogeneous mass. When examined by the microscope," it pre- 
sented to the eye a beautiful spectacle of innumerable delicate 
fibres, not unlike cotton: but these were not divi^ble into fasoi- 
culi proceeding in diflferent directions agreeably to ScaieiPa's 
belief. 

In general we may receive this as a constant and well o^tstb- 
lished law, that the larger the ganglia, the less there is of the 
globulo-cineritious matter; — ^the smaller, the more of this latter 
substance exists, which is then of a deep yellow colour. * 

All the spinal ganglia possess this substoice. 

§ 86. In regard to the vessels of the ganglia, it is WfeU knowi^. 
that they are derived from the arteries and veins of the neigh- 
boring parts. Thus, the superior cervical ganglion receivoi 
branches from the internal carotid, by the ascending pharyngeal 
artery and vein, &c. : the middle cervical ganglion frtfm the infe- 
rior thyroideal artery: the first thoracic from branches arising ' 
from the subclavian: the remaining thoracic ganglia from the 
intercostal arteries and veins: the semilunar ganglia from the 
phrenic, suprarenal, &c. 

When a ganglion possesses many nerves, which enter or de- 
part from it, each nerve is attended by an arterial and Venous 
branch, that seem to participate in its composition. ' 

In examining into the vessels of the superior cervical ganglion, 
I perceived a network* situated in the second involiicrum proceed- 
ing from four small trunks. The smaller vessels which run in 
the length of the ganglion were nearly all filled with a red wax 
injection. As is common in other situations we also sometimes 
'find in the ganglia two veins to an artery. 

Some other small branches which perforate the second involu- 
crum, were disoo^sered when the substance of the ganglion was 
separated from its tunics. These at first sight appeared like a red 
pulp,t which, under the microscope, seemed to have innumerable 
ramifications in the same direction as the filaments which com- 

* Plate I. Fig. 1, let. b,b, b, b. 
t Plate I. Fig. 2, let. a. 
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pose* the ganglion, and on which is inte^persed some tomentose- 
globular matter.t 

It is very probable that a small artery and vein, attends each 
nervous 'filament as is observed in the larger branches of the 
nervffi?; upon which no doubt, the red colour peculiar .to the 
ganglia .depends. 

/V ^The veins are somewhat differently circumstanced from the 
artieries. For the former when examined in the superior cervical 
gangGon «nd filled with a green substance appear in the form of 
a plexus at the superior part of the ganglion, from which many 
small branches descend, some transversely, while others run in 
the direction of the ganglion, f 

Afi to the lymphatic vessels I have frequently observed their 
meshes surrounding the ganglia, especially the first thoracic; but 
I have not )^t been able to fill them with mercury or even to 
fopce the latter past the valves into the ganglia. 

§ 87. fa order to understand more fully the nature of the gang- 
lia, BiCHAt instituted viarious chemical experiments, from which 
he drew the following inferences. || 

The parenchyma of the ganglia has nothing in common with 
the substance of the brain. This latter is soft and semifluid, con- 
densed with acids^and alcohol, but not changed into a coriaceous 
substaoce; whilst, on the contrary, the ganglia are crisped like the 
solids and acquire the greatest consistence. 

By boiling, the ganglia are at first indurated, but in the course 
of half an hour become softened. Alkalies act with much power 
upon the ganglia, and gradually dissolve them, but not instanta- 
neously as occurs only in the medulla of the brain. Wutzer§ 
after having repeated these experiments on a more extensive 
scale confirms the existence of this difference between the sub- 
stance of the ganglia and the cerebral mass. It is found also that 
the ganglia differ from the nerves in the greater abundance of 

« 

* Plate I. Fig. 4. 

i^ Plate I. Fig. 4, let. c. 
: Plate I. Fig. 5. 
i Anatomie senerale, torn. I. p. 221 et 222. 
$ L.C.,p.66etSeq. 
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animal gelatine; and from the substance of the brain still more, 
by a greater quantity of gelatine and indurated albumen, and by 
a leaser abundance of oily and fatty matter. 

I have however learned by experiment, that the ganglia, al- 
though they resist putrefaction longer than the cerebral nervea, 
suffer notwithstanding a peculiar degeneration, into fatty mattee, 
called adipocire. ■ ^■. 

I discovered in the maceration sf the ganglia that when I ne- 
glected for a single day to pour water upon them they soon 
become dry, nor could I afterwards in any way restore them to 
their former state of softness; they remained dry and finally 
changed into adipocire, although tliey were again placed under 
water. It required about twenty days for the whole structure of 
the ganglia to degenerate into this substance. 

§ 88. I shall now proceed to the arrangement and structure of 
the plexuses. 

The observations of Scabpa, show that the interlacing of 
nerves, called plexuses resemble the ganglia so much in struc- 
ture and function, that the latter might be said to represent a spe- 
cies of plexuses, and the plexuses a species of ganglia. " For iu 
" the plexus says this author, as in the ganglion, the nervee com- 
" ing by different origins from many places, are united at the 
" commencement, mingled in the centre, and frequently separat- 
• ' ed at their exit into a greater number of filaments."* 

The investigations which I have again and again made of 
the ganglia of the spinal nerves partly confirm this opinion. The 
ganglia situated in the neck, and the superior pai-t of the thorax 
are never found to vary from the form of tubercles; but those 
which follow, begin gradually, to expand and disentangle them- 
eelvea, so that the lumbar ganglia of the nerves no longer appear 
aa nervous nodes, but perfect plexuses. 

It cannot however be denied that there are some ganglia in 
which the plexuses are defective. First, the intermixture of fila- 
ments is much more subtle; then they abound with juice, secret- 

* Aunot. ui&t. de Bangliis, pne&tio, p. 6. 



«d «fifdoobtodly by their numerou* resiels : but the principal 
di^SBireiice between them is in the tomentoee matter, which it of 
a yellowUih colour, a little crisped, and doee not occur in the 
plemtMi. If the ganglia were nothin^t condensed plexuaei, 
Und the plexuses bat expanded ganglia, they might occupy the 
Mne ifttiiatiofy^ and perform the same o£Sces and functions. Sup- 
pose all iHe ganglia of the body, particularly those of the nedk^i 
badL and abdomen, by some praeternatural power, suddenly 
transformed into plexuses; would the animal ceconomy suffer any 
change by that transformation ? 

' § §9. It^as been questioned whether in the plexuses, there is 
a true anastomosis of the branches, as in thfi yessals, or whether 
there is a mere conjunction of the filam^v; without any inter- 
mixture of the nervpiqll pulp. 

As this Subject is placed beyond a shadow of doubt in the ner- 
vous loops, I believe the same thing occurs in the interlacing of 
the plexuses, which in my epinion consist of nothing but small 
loops; on this account I examined the l«op between the right par 
vagum, and the solar plexus, called by WnfAlEBG,* fascia togn- 
municana memorabiUs and became convinced from my inves- 
tigation of -the continuous passage of one nerve into the other. 
For the principal part of the ^^ents of the par vagum, run im- 
mediately into the semilunaffPnglion, andt vice versa, the fila- 
ments issuing from the ganglia, were so continuous with those 
of the par vagum, that it was impossible to indicate their termi- 
nation or commencement - 

Plate III. figure 3d. is a representation of this anastomosis as 
it appeared under the microscope, and offers a good illustration 
of this subject 

Did we wish to consider the gastric nerve as being continuous 
with the brain, we might with the greatest correctness state that 
the filaments of the right par vagum, commencing at the brain, 
descend without any interruption to the ganglia, where they ter- 
minate; and that in like manner the filaments of the ganglia as- 

* Gommeiit Goetting. toI. XV. p. 11. 
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cend to the brain in which fliey are lost Hence there is an i|&- 
mediate connection formed between the cerebrum and' solar 
plexus, which in the subsequent part of this treatise will demand 
more of our attention. *Now. to return to the jitopositioliy I 
maintain that the *same thing occurs in the smaller branches of 
the plexuses, where the same anastomosis exists^ as in the lar- 
ger nervous loops^ and in the case which I hfiye adduced for ex- 
ample. 















'> 



«i* 



> /* 



* 



^- 






0Bq AcoK SBooxni» PvmoZiOozoAij. 

* ■ 



«. 



§. 90. As the intercoistal nerve is chiefly remarkable from its 
multiplicity oT ganglia, it is necessary to associate with a physio- 
logical^ treatise upon this subject t^e opinions held by the most 
eminent men in regard to the use of the ganglia. 

I prefer indeed that the leading opinions of such distinguished 
men should be 6tst stated, befoiop an attempt is made at their re- 
futation, as in this way ^ore light is reflected upon the opinion 
which is now maintained upon difierent and as I think satisfac- 
torj grounds. 

§.91. Wiixis* had a general idea of the function and use of 
t]^e intercostal nerve, Taxteh alike indeed that of the present 
, time. He says, namely, that this neryMs the medium of com- 
dcation between the conception of the brain and the affeC' 
tiShs oftheprsecordiay and dso between the actions and suffer- 
ings passiones of nearly all the parts of the body, which belong to 
theinvoWntary class; so that it intervenes between each sympa- 
thetic condition, and the speediest, corresponding afiection: and 
that thaie ganglia likewise possess nodes^-jsimilar to those on the 
trunk of a shrubby tree, which serve auf a dijrprticulum to the 
spirits, 

'§. 93. ViEUSSENS,tlikeWiLLis,considers the intercostal nerve, 
as the medium, by which the sympathetic relation is rendered so 
remarkable between the cerebrum and the viscera of the middle and 
lower Iparts of the abdomen; for not only do the various condi- 
tions of the^rain, difierently afiect the aforesaid-viscera, but vice 
versa, the affections of the viscera afSict the brain as well as the 
mind itself. To the g%aglia which he generally calls gangl\form 
plexuses f he assigns a fermentative natUTQ^f^ which Mjmdmve 
movements are produced in the muscular ^'■^ ^^fc.>: 

* Nenromm descriptio et lisus. cap. xxvi, Openr Omnia. Genevte, 1695 id 
4«o. Tome I. p. 137. 
I Neurogragh. uDif6rt.lib. 3. ie nerrii cap. r. 
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I give the opinion of Lancisius," who compared the ganglia 
with the heart, believing, that aa the extreme parts of this system 
have a ceatral direction, it was intended to assist in the move- 
ment of the nervous fluid. He famished indeed a description of 
these organs, which agrees better with hia hypothesis, than the 
actual state in which these organs are found. 

^ 93. According to Winslow,! the ganglia are nuclei, or sepa- 
rate organs of the great 83nnpathetic nerve, which represent as 
many small brains. The sympathetic nerve itself, which this 
author first calls by that name, he says does notarise in the caro- 
tid canal, but rather distributes hpanchep there ,which ascend in a 
retrograde direction, to communicate with the fifth and aifl&t 
pairs of cerebral nerves. X 

§ 94. Meckel II explained the use of the ganglia as follow*: 
1st, That the branchesmaybedivided into a great many of smaller 
size, and these again into filaments. 2d, That the branches jnilf 
pass by diiferent dirccrons to their various de si i national" ■.w%^ 
That many branches may be united into one funicle. ; .l^j^ 

ZiSN^ maintains the same opinion, and adds that the brancniets 
entering the ganglia from different parts, are intimately raix«d 
and united together, in which they differ from plexuses, where 
he believes the branches are only in juxtaposition. 

^ 95. JoHNSToslT p^pnounccs the ganglia, small brains, com- 
posed of two subahmces, cineritious and medullary, in which be- 
side the minute vessels that serve for their nutrition, there are 
nervous fibres which lose the rectilinear direction, and undergo 
a new construction of their parts. These ganglia evolve nervous 
power, and communicate it to the organs in the same way as the 
brain. Upon their use and functions, this author, likewise, ex- 
presses an ingenious opiijion: he considers the ganglia as the 
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L.&i357. 
[I Memoires do Ber&a, anoee 1743, p. 91. { lir. 
; Ibidem, aimee, 1T53, p. 137. 

T J. Ji)hti5lon, UnterauchungBn, uber daa Nervetitiystein ; a. d. Engl., von 
MictuBlJB, Leiiizig, 1796. in 8. p. 94. 
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fldurce and origin of the nerves, appertaining to the involuntary 
organs. It is doubtless by their influence that the voluntary 
power is destroyed in parts not subjected to the will; and that the 
motion of the heart, for instance, and of the intestines is entirely 
involuntary. ^^'M£ 

§ 96. According to HAin*vtl|^BMMBe ganglia consists in 
thisy that the nerves in liinPma^N^^ from each other, 

and after having changed their direction, be divided to the neigh- 
bouring parts in the different regions of the body; whence it is 
that they agree best with the nervous plexuses in functional re- 
lations, and that a strong analogy exists between these two kinds 
of nervous junctions; which is manifest from this, beside other 
resemblances thpit small ganglia are frequently interwoven with 
the plexuses. This author denies that* the nerves are united^ or 
sustain a new reticulated composition in the ganglia. 

He refutes afterwards the opinion of Johnston, upon these 
grounds: 1st, That the voluntary muscles, for example the dia- 
phragm, and the other muscles moving the ribs receive nerves, 
fipoin the spinal ganglia: 2d, That the involuntary muscles, as the 
stomach, for instance,' receive branches from the par vagum, upon 
whieh no ganglion exists. 

§ 97. Scarpa, t adopting the opinion of Meckel and Zinn^ 
assigns a three-fold use to the ganglia; namely, << of disuniting 
the nerves and of intermingling and collecting them again into 
new sets. For they first separate the nerves, which are then of 
some size, divide them into many smaller filaments, and incline 
them at various angles, and in different directions, so that they 
may be considered as arising conmiodiously from the same por- 
tion of the trunk, to be distributed to many parts of the body, 
which are variously situated. Nerves which have a different 
origin from the brain or spinal marrow, enter the same ganglion^ 
where they are so much commingled together that each branch 
in departing is composed of filaments much interwoven together, 
and derived from all the nerves which penetrate into the gan- 

* L. C. p. 75 et Beqtiaiit. ' « 
f I*C.cap.B.}x. 
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glion: anil thirdly, they finally collect the slender, numerous, 
soft, and disjoined filaments of nerves, and associate them to- 
gether in the same trunk, which likewise is rendered somewhat 
firmer." 

Applying this explBBstion lo the course of the intercostal nerve, 
that celebrated author has d&nonstrated, that the ganglia of this 
lierve are so disposed, that in the smallest space, and from a con- 
venient situation, tliey may disperse nervous ramifications with 
admirable facility, to the parts contained in the thorax and ab- 
domen. He believ^, likewise, {which he proves by anatomi- 
cal demonstration) that each root of the splanchnic nerve, is com- 
posed at first of filaments from the intercostal nerve, or of rami- 
fications from most of the spinal; afterwards of filaments from 
the dorsal nerves, which pass in each intercostal space, from the 
spine of the back to the thoracic ganglion; and also of filaments 
from the fifth and sixth pairs which arise from the brain. How 
very exalted an origin does this nerve possess ! 

Scarpa was disposed to conclude from his experiments, that 
all the viscera, as is demonstrated by the ganglia of the intercos- 
tal Tierve, receive nerves composed of many separate filaments, 
the origin of some of which may be found in the brain, and some 
in the spinal marrow* 

If confidence be placed in this refined delineation, it will 
follow, that the ganglia of the intercostal nerve constitute nothing 
peculiar, and posseM no parlJcular influence; but that the visce- 
ral nerves emerging from them, emanate from the medulla spi- 
rt ales, and from the fifth and sixth cerebral pairs. 

This celebrated author, indeed, by trusting loo much to ana- 
tomical considerations, seems to me to have adopted an entirely 
mechanical opinion in regard to the character and function of 
these nerves. 

§ 98. The first who improved upon the doctrine of Winslow 
and Johnson, and proposed a more physiological view of" the 
sympathetic nerve and ganglia, was the ingenious Hichat, agree- 
ably lo whom, the whole system of this nerve, which he ascribed 
only to organic (or nutritive) life, was notliing else Ihan a con- 
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'J 
.. geries of multiplied centres^ from which the nervous power was 

Q emitted to the organs. The anatomical difference between or- 
ganic and animal nerves, according to this author, consists in the 
following; that these (animal nerves) have but one centre, which 
is the brain; and those (organic) numerous centres, that is the 
ganglia: therefore the intercostal nerve is endo:wed with «i^puiny 
centres as it possesses ganglia. These are inlarbonnected by the 
aid of branches, and the funicle called the trui^ of the intercostal 
nerve is itself but an anastomosing branch extipnding between 
each of the ganglia.* 

I have many times remarked that the celebrated Bichat errs 
greatiy when ha considers the trunk of the intercostal nerve as a 
communicating branch, placed as it were fortuitously between 
the series of ganglia. I have resorted in this investigation, tQ 
profounder anatomical research, in which I have shown, that this 
funicle either passes over or lies upon the ganglia, without inter- 
ruption from a single ganglion, or arising from any new source. 

Now, in regard to the use ascribed to these ganglia, Bichat, if 
I may so speak, has considered them too solitarily and not enough 
as an integral undivided apparatus; he^Bfiderstood fully the in- 
fluence and functions of the several parts of this system, but not 
respecting it enough as a whole, he exaggerated too much the 
importance of each ganglion. If, in truth, the ganglia be the centres 
and foci of the nervous power, why, I ask, has nature created so 
many nervous tubercles, which, as in the hordeiforme ones of the 
thorax, send absolutely none, or the very finest branches to the 
neighbouring parts? Where could have been the want Df a ner- 
vous laboratory y when a few delicate filaments are sent to die 
aorta?- The viscera of the thorax and abdonMiB are not so dis- 
tinct from each other, as this theory would induce us to suppose, 
but are all connected intimately with each other. Let us sup- 
pose the ganglia and nervous plexuses are segregated from eadh 
other, — ^no longer united by their peculiar connections. Each 
organ deriving its branches from these nerves, would act sepa- 

* Anatomie Generale, Tqip 1, p. 212, 213. 
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rately, in a way peculiar to itself, having no connection with the 
Bystem at large. Thence it would follow, that the aympathy of 
parts would be continually disturbed, and the harmony of fuoc- 
tfons destroyed upon every occasion. 

§ 9f>. The distinguished Reil* having imbibed theae ideas 
from BrcHAT, erected upon them a theory of his own, which I 
am disposed to consider more at length on account of its very 
great celebrity. 

The sympathetic nerve (according to Reil) constitutes a pecu- 
liar nervous system, different from that of the brain, which ia 
best denominated by the term of ganglionic system, or system 
of ganglia. 

This system is found only in a few orders of animals. It is 
met with only in those organs called the organs of nutridon. It 
presides over that function only, by the aid of which is re-pro- 
duced, whatever is lost and consumed in tlie operations of life; 
wherefore, this system ia most correctly called tlie vegetative 
nervous system. 

It is the first, therefore, in the scale of animals, begins in the 
molluscee, ascending upwards by degrees to man. 

In the more perfect classes of animals, it is united in friendly 
intercourse with the cerebral nervous system, or system of ani- 
mal life; but from which it is not produced, and does not ema- 
nate. For no nerve arises from another, as the stem of a plant 
from its root, or branches from the trunk of an artery; but the 
nerve is formed by a plastic power in that place, where it is found 
distributed. Hence the term, origin of nerve, denotes nothing 
_ but its mode of union with its own system. 

^L The cerebral nervous system is formed differently from that of 

H the nervous ganglia. The branches of the former converge from 

^m the periphery of the body toward the cerebrum, and are inserted 
H into it by their roots, as the roots of vegetables are in the «oil: 
H that system has therefore hut one centre, which is in the ence- 
H phali 



* Archiv. for die Pbyaioloeie : Band 7. p. I 
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The latter on the contrary is not collected into any centre: it 
has no single focus of action, but exercises its functions oyer a 
wide surCsu». It connects the organs together in three different 
modes. # 

1st It forms networks around the vessels, which embrace the 
arteries with their slender and minute branchlets, (as the ivy 
clasps th& stem of a tree) and penetrates with them to the organs. 
These networks are known under the name oiplexuses, twelve 
of which are enumerated, appertaining to different parts. One 
however is particularly conspicuous, placed in the back part 
of the epigastrium, and furnished with ganglia, from which 
branches proceed to the abdominal viscera forming secondary 
plexuses: this plexus (solar) has a long time been considered by 
physiologists, as a centre or abdominal brain. 

2d. These plexuses are connected to the brain, and medulla' 
spinalis, by branches which Reil calls conductors. Thus the 
renal nerve and the greater and lesser splanchnic are the conduc- 
tors of the plexuses J and also the cardiac nerves which asoend 
from the cardiac plexuses to the region of the neck. 

The funicle itself which is stretched out longitudinally near the 
dorsal spine, and known as the intercostal nerve, receives these 
conductors, and connects them witfii the cerebral system, whilst 
on the other hand it circumscribes as it were each ganglionic sys- 
tem, and separates them from the ^cerebral sphere. The i^o 
tnyiks of the sympathetic nerve, united below by the medium of 
the coccygeal ganglion, or a nervous loop, and above by th6 
brain likewise through the intervention of the fifth and sixth 
cerebral pairs, form a circle in returning upon themselves or 
rather apit:,fillipsis which incloses the whole system of ganglia and 
plexuses; Of the cerebral nerves the fifth, sixih, glosso-phaiyn** 
geal, pneumogastric and hypoglossal are immersed in this sphere* 

3d. These branches, the conductors of thepleama^, appear W 

form a perfect consection between the animal ' and wgetatiiw^ 

systems ; every commotion which the Idwer viscera sufferi would 

be conveyed to the sensorium commune, and vice versaf the will 

would exercise a perfect control over th|Q. orgaop of th« thorax 

K 
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and abdomen, were not these movements intercepted by enlarge- 
menta in the conductors, called ganglia. 

For the great series or chain of ganglia, with which the prin- 
tlpal communicating branch (the trunk of the sympathetic nerve) 
is endowed, has thefollowing functions: 1st Thatthe influence 
of the mind may be broken in the internal organs, which belong 
to vegetative life: 2d. That the Bufferings or internal impres- 
siona which are perpetually evolved by the vital process, in the 
organs destined for nutrition, may be restricted to its own proper 
sphere, and not transmitted to the brain. Whence it occurs that 
the mind is unconscious of the changes which occur in the in- 
timate recesses of the viscera. 

If for instance, no cervical and thoracic ganglia existed, if the 
cardiac nerves were directly produced from the spinal and cere- 
fcra], the heart might be quieted, at volition alone, like other 
voluntary muscles; and vice versa, if nature had interposed no 
ganglia between tlie abdominal plexuses and spinal medulla, the 
irritation excited by the aliment in the viscera of nutrition, would 
be carried to the sensorium, and very often produce disagreeable 
sensations in the mind. 

It appears evident from this, IsL that the branches existing 
b^ween the plexuses and medulla spinalis do not effect a com- 
•plete communication, and should rather be called semi-conduC' 
tors; and 2d, that the ganglia, in the vegetative nervous sphere 
are the preventive cause of it, like the isolating bodies in ex- 
periments upon electricity &c. in physics. 

When the two nervous systems by which the animal is ren- 
dered more perfect, are considered physiologically, each may be 
esteemed a sphere of activity in which the vital actionS'Vts dif- 
'ferently performed. 

In the animal sphere, (that is in the cerebrum, the medulla 
i^tnalis and their nerves) the determinations of the will and 
senses when transferred to the common sensorium, become im- 
pressions instanter, and as it were at a single impulse. 

In the vegetative sphere, the nervous energy is slowly, stea- 
dily, but obscurely dispersed into the organs. These are connect- 
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ed together, act according to their peculiar laws, and compose a 
system, separate from the animal sphere, over which appropriate 
laws preside. 

This system also possesses the faculty of perception; namely, 
it receives impressions, and reacts upon them ; but this percep* 
tion abides in its own region, and is not communicated to the 
brain. In a healthy state the system of ganglia, exerts no mani- 
fest influence upon the cerebral system, from which it is divided 
by the aeparatory or isolating apparatusy (the series of gan- 
glia in the sympathetic nerve. ) 

But the case is diiOferent in a state of disease, for when the vitd 
energy is increased in the communicating nerves of the plexuses^ 
the condition of the ganglia is changed; they transmit impressions 
which the extremities of the nerves in the viscera receive, and 
become conductors^ whilst before they were non conductors or 
isolators. 

This occurs spontaneously in certain genera of diseases of 
which we shall speak in the third section of this treatise. But 
there is a certain mode and means discovered, by which the se- 
paration between the animal and vegetative spheres may be over- 
come, and an intercourse instituted between them, or rather the 
two systems may apparently be united into one. By the in* 
fluence of animal magnetism which is falsely and to the great 
detriment of physiology, considered as deceptive by super- 
ficial observers, it is most certain that the animal sphere may be 
extended even to the inmost recesses of the organs, so that a free 
intercourse shall occur between the cerebrum and solar plexus. 
There exist innumerable experiments which prove that those 
stunned to sleep by magnetic influence through the epiguitrium, 
that is through the solar plexus as the centre ^£ the vegetative 
sphere have seen and heard: and why ? Because thp impediment 
subsisting between the two nervous spheres, being broken by the 
fttagnetic influence, and every obstacle removed, a continuous 
route is laid open between the seat of the common sensorium and 
the abdominal plexuses, and if I may be allowed the figure, the 
cerebrum itself is immersed in the epigastriu)p. 




76 «TRUCTURK or THB 

The physiologists who were best versed in this doctrine, were 
snatched from the sciences by an early death. 

^ lOO. Every thing being previously considered, we unite in 
opinion with Wilson Philip,* who considers the ganglia as organs 
in which all the nervous power is concentrated, that emanates 
from the branches which enter them. The sympathetic nerve 
is nothing but a diverticulum, that receives the nervous power 
emanating from the brain and medulla spinalis, and conducts it 
to all the parts which are under its subjection. Coinciding in 
^■his belief, and with that of Johnson and Reil, WutzerI endea- 
Tours to corroborate tlieir opinions upon new grounds, and with 
experiments upon living animals. For he irritated, as Bickat 
and others did, the sympathetic nerve with a mechanical stimu- 
lus, and found afterwards no sensation to be produced; whilst on 
the contrary, a stronger irritant, for instance, the galvanic agent 
excited vehement cries. J This experiment confirms one of the 
ideas of Retl, to wit, that the ganglia, although they are aepa- 
ratory organs, may, notwithstanding be changed into conduc- 
tors under certain circumstances. 

The same author moreover believes that the cause which im- 
pedes the propagation of the stimulus, applied upon the sympa- 
thetic nerve, to the common sensorium, lies in the secondary 
red cineritJous substance of the ganglia, which by encompassing 
closely the medullary filaments, represses their elastic power.)] 

^ 101. The ingenious Brouissais has very lately improved 
upon the difierent theories in regard to the functions of the sympa- 
thetic nerve. ^ He, like the physiologists who wrote before him, 
considers the intercostal nerve as an especial system, possessing 
a peculiar sensitive centre, tliat not only transmits the impres- 
sions to the common sensorium, which the actions of the viscera 

• Phil. Transact 1815. p. 1 and 9. (Meckel's, deufsches f, A. Physiol,, 3 ter 
Band, p. 346.) W, Philip, an enperimenlal enquiry into the laws of the i(UI 
runcdons, etc. ad edit. Laai. 1818. chap. IX. ^ 
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excite, but produces in it determinations, which are transmitted 
by the cerebral and spinal nerves, to the voluntary muscles. 

In the foetus none but the S3nnpathetic nerve is in vigorous ac- 
tion; it exists previous to the secretory and nutrient organs; it 
sustains the energy of the heart; and breaks in sometimes upon 
the cerebral sphere, and determines those automatic motions, 
which the infant when enclosed in the uterus performs with its 
muscles. Acephalous foetuses, destitute of cerebral and spinal 
medulla, and hence wanting the nirvous centre, from fifhich ema^ 
nates the principle of muscular cAntractions, perform, neverthe- 
lessy muscular movements which can be in no other jiray excited 
than by the vital influence of the sympathetic nerve, which is 
joined by anastomosis, with the spinal nerves. 

During the extra-uterine life of man, when there exists some 
intermediate internal sense inherent to the stomach, this nerve 
forms a remarkable intercourse between the cerebrum, and the 
viscera of the thorax and abdomen, as is proved by numberless 
phenomena. Then, as in the embryo and foetus, it governs the 
system of capillary vessels, and directs the functions of assimila- 
tion and nutrition, through the influence of the vital plastic power, 
which Bbouissais calls vital chemistty. 

% 102. As the opinions of physiologists have now, in general, 
been surveyed, it will be proper for me to carefully explain my 
own in regard to the functions of the sympathetic nerve in a 
healthy condition. And in order to render the dignity and func- 
tions of this nerve the more conspicuous, I will begin with some 
general principles and observatioas, with wMch comparative anat- 
omy has supplied us. 

§ 103. No one will certainly deny that there exists in animals 
a certain central influence, with which the duration of life is in- 
timately ^nnected. 

No one, likewise, will deny that this central influence is in- 
herent, not to the osseous, vascular, or muscular systems, or nu- 
trient organs; but to that initial system, whicji^ is nobler thaa 
the rest, and involves the first character of animality, and after 
removal of which all power perishes;- vjV the nervous systeii. 
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We are (aught by anatomy that there are iierve3 in the lowest 
scale of aDimals that possess a mouth aud digestive organs. ThuB 
for instance, a nervous ring is discovered in the Sipuneuli, and 
Holothuriffi, around the entrance of the cesophagus.' Thus Tib- 
QEMAN in the sea-stara, and Spix in the Actinite, enumerated a 
few ganglia, from which branches were extended to the other 
parts of the body.t 

In the Ascidise (moUuscs acephalicEe) there is a ganglion 
placed between tlie oriiices of^the mouth and anus, from which 
branches extend to those two fegiona.f 

In the JNJya pictorum beside the nervous ring about the oeso- 
phagus, there are found three nervous ganglia.|| 

In the moUuscfe gasteropodite (for example, the Llmaces, He- 
lices, AplysiEe) in the molluscK cephalopodire (for instance Ssspise) 
beside the nervous rings and ganglia destined for the nutrient 
organs there are other tubercles which represent the brain, 
(ganglia cerebralia) from which branches proceed to the organs 
of sense and motion.^ 

Articulated animals, (for instance, Hirudo medicinalis, Lum- 
bricus teri-estris, Ascaris lumbricoides) possess a series of ganglia 
which have some resemblance to the sympathetic nerve and me- 
dulla spinalis of man. If 

In the crustaceae (for example, Astacus fiuviatilis) there is a 
nervous ring surrounding the cesophagus; above this order the 
ganglia exist in greater number- 
In insects there is found a chain of ganglia described by Swam- 
HERDAM and Lyonet, from whence nerves are distributed to 
all parts of the body, and which, according to G. R. Trevira- 
irtjs, is analagous to the cephalic and cervical portion of the 
sympathetic nerve. Hence it follows, 1st, That tliere is a ner- 
Tous system in the invertebral animals, which is mafked with 

CaruB,Lehrbuchder Zootomie; Liep2igl819,{6S. 
Ibiilem i 65. lab. 1. fig. 10. II. 
Ibidem L. C. ( 70. (ah. 3. fig. 3. 
Cariu, Lebrbuch der Zootoinie. ] 73, 75. 
Ibidem L. C. i 79. 

Vermiftchte, Schrifteo.aiuitomiicbeD.uiidphysJoiogJKhenlnbalts; 3 [er, 
],p.SS. 
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ganglia: 2d^ That in the lowest order of these animals^ the first 
nervous mass is found which belongs to a nutrient organ: dd, 
That other tubercles are speedily added in animals a little supe- 
rior in the scale, which are not dissimilar to the cerebral system. 

^ 104. In animals of a superior order, the motorial and senso- 
rial ganglia of the organs are inflated as it were into one system, 
the cerebral, in which the gangliform figure disappears ; so on 
the other hand, the organs employed in nutrition are formed into 
a peculiar system, in which the primitive arrangement and form 
of the nerves remain, and which (as in the lowest class of ani- 
mals) closely surround the intestinal canal with their branches. 

In fishes also, the sympathetic nerve forms a slender filament 
in which few- or no ganglia are discovered, the Gadus lota ex- 
cepted, upon the nerve of which a small ganglion is seen com- 
municating with the intercostal nerves. 

In the amphibise likewise, the sympathetic nerve is found si- 
tuated near the dorsal spine; it exhibits ganglia in the shell, 
{Cuvier.) In the Batrachiae, and Ophidiae it ascends as a very 
slender 'filament, into the cranium, in union with the par vagum* 
whilst it connects together the intercostal nerve.t 

In Birds, the intercostal nerve makes its exit from the cranium 
with the par vagum and glosso-pharyngeal, communicating with 
the fifth and sixth pairs of the cerebrum; it forms a cervical gan- 
glion which is unifibd with the eighth and ninth. 

The nervous trunk is then interrupted in the neck: but in the 
chest there is found a series of thoracic ganglia, j: and the trunk 
of the sympathetic descends even to the caudal vertebrae. || 

§ 105.' According to the celebrated Cttviek,§ the sympathetic 
nerve of animals^ does not differ much from that of man. On the in«- 
tercostal nerve of the Simia maimonis, which he dissected, the 

^ The upper extremity of tibe =trank of the s^pathetic, terminates in this, 
class of ammall in the large ganglia of the maxillary nerre. — Translaior. 

t Cams, S. C. } 324. 

t Branches are sent from these ganglia, in this class of animals, io the blood 
▼essels*and viscera, as well as a constamt one from each ganglion to Uie nearest 
si»nal nerve.r— 7Vaiw2afor. 

iCinrier, LeooilB, d'anatomie.'Coinpare^ torn. % p. 393. 
L.C.II.289. * . *^ . . *^ 
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superior cervical ganglia was seven lines long, and half a line 
thick, and united with the nervous loop, of the first and second 
cervical nerves; they gave off the nervi molles for the branches of 
the carotid artery. The inferior cervical ganglion was a line and 
a half broad. In all the space comprehended between these two 
ganglia, the sympathetic nerve was so connected with the par 
vagum by cellulose webwork, that it seemed to constitute one of 
its branches. In the thorax on the contrary, and in the abdo- 
men, this nerve is not formed as it is in man. 

I discovered a similar disposition in the Simia launus, Sut 
beside this mode of union with the par vagum, I found in the 
midst of the cellular web, an anastomosing branch betfreen that 
nerve and the superior cervical ganglion, a line and a half long 
coRfposed of medullary substance: I saw it distinctly by the aid 
of a microscope. 

I found the intercostal nerve orthe Talpa Europea, distinct in 
the neck and separate from the par vagum. It was distinguish- 
ed by three ganglia, in the cervical region; the first tlioracic was 
very conspicuous; the remaining thoracic ganglia, were very 
small, and no hranchlets anastomosing with the dorsal could be 
detected by the aid of the microscope. The splanchnic nerve in 
this quadruped was of the same thickness as the intercostal itself. 

§ 106. It is of great importance that we should know the more 
general inferences deducible from an attentive examination of 
the sympathetic nerve in animals. 

It was first remarkea by Meckel,* and WEBEK,t thai tbt 
aympathefic nerve, in relation to the magnitude of the hody 
in vertebrated animals, is smaller in proportion, as Uie animals 
themselves are lower in the scale. But of all, the sympathetifi • 
nerve of man is the largest, whose cerebrum and medulla spinoUa 
also, exceeds the nervous systen of animals in magnitude. But 
nevertheless as Weber has Infoumed us, the system of the sym- 
pathetic nerve appears more conspicuous, as the animals sirs 
younger in which it is examined. 
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This agrees with my own observations in the human foetus, in 
which the ganglia and nervous branches, if we except the semi- 
lunar ganglia, appear more perfect than in adults. 

§ 107. According to a corollary, of the greatest importance^ 
there exists a relation between the sympathetic nerve and the 
par vagum; to wit, that one may take upon it the functions of the 
other. For in the inferior vertebrated animals, the paTvagum 
appears to be the more prolific in branches distributed to the in- 
testines as the sjrmpathetic nerve is less; and it is found that in 
some invertebrated animals no sympathetic nerve exists at all, 
and in which its functions are performed by the par vagum only. 
Whence it follows, that the par vagum should be classed under 
the same law as the sympathetic itself, with the nerves of vege- 
tative life. 

In fine, in all orders of animals, the sympathetic nerve is always 
found in regard to its developement, to correspond with the 
pre-existing vascular apparatus; which proves that it owes its de- 
licate construction to the wants of the vessels. 

^ 108. Every thing that has been said on this subject, having 
now b^n attentively considered, it cannot be otherwise than 
that the great importance of the sympathetic nerve must tran- 
scend that of the rest, in the animal organism. 

A nervxHis system which exists in the lowest scale of animals, 
is peculiar to the nutrient organs, and performs especial functions 
of its own; which prior to the appearance of the brain, constituted 
a nervous centre, and which when the cerebral'centre is formed 
in animals, is inter-connected only, and never composes with it 
one undivided apparatus, but always retains its pristine form and 
habit; that such a system is endowed with the greatest functional 
importance is self-evident. 

§ 109. On the other hand, those physicians who have proved the 
most sagacious observers of nature, have declared from the remo- 
test periods, that there is a being and principle (ens et principi- 
tim) located in the back part of the epigastrium, which they con- 
sider immaterial, and which they consider the cause of the pheno- 

mena^ perceptible in the healthy or morbid condition of the 

L 



body. The fact is therefore that doctrines have been taught in 
the schools, in respect to the epigastric centre, the potver and 
influence of the diaphragm, the pylorus, etc. which demon- 
strate that physicians have indicated the vital phenomena with 
much exactness, 'but have greatly erred in regard to their cauae 
and proper location. It is now proved beyond a doubt that the 
multitude of sensations perceived in theepigastriuni, ought not to 
be referred to the muscles, vessels or gastric organs, but esclualvely 
to theganglionic plexus of nerves reposing on the casliac trunk, and 
called with much reason 'by Wrjsberg the abdominal brain- 

§ 110. Three cardinal points arise for consideration, in a phy- 
siological disquisition upon the nature and character of the sym- 
pathetic nerve: 1st. The forces, namely with which it is endow- 
ed: 2d. 1h&.fi^ctions over which it presides: 3d. The mode 
or mechanism, in which its forces are disseminated, and its func- 
tions performed. 

I. As to the first, the branches of the sympathetic nerve are 
undoubtedly endowed with the same power as nerves in general; 
that is from the vital principle, by which tone, strength, and en- 
ergy are maintained in the organs, over which they preside. It 
does not seem improbable that the ganglia which diversify the 
trunk, ought to be considered as the laboratories of that principle 
which the internal or egredient branches conduct to the viscera 
and of the nature of which we are entirely unacquainted. I re- 
ject the opinion of those who ascribe so mechanical a use to the 
ganglia, as to consider the intermixture and distribution of the 
filaments, to be the only cause for which they are created [^ 97.] 
I showed in the first section of this treatise, that the nervous gan- 
glia are not reduced p/exvses, for this reason; that beside their 
delicate branches which are variously interconnected, another 
substance was discovered in them, which was softer and more 
tomentose, but did not appearof a fibrous character, and seemed 
only to be strewed over with tlie filamental fasciculi. 

In the cerebral voluntary nerves as well as in the sympathetic 
nerve, the nervous principle traverses in botJi directions; to wit, 
bom the trunk into the branches, and again from the bi-anches into 
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the trunk ; or rather is moved with the greatest celerity. 1 st There 
is nothing to prevent the numerous nerves which run to the mus- 
cular fibres of the heart, stomach, intestines, diaphragm, and an- 
terior muscles of the neck, from having the same relation with 
these parts, as the nerves emanating from the brain, have with 
the voluntary muscles. In these nerves, the principle which 
excites motion, proceeds from the trunk into the branches. 8d. 
In regard to the similarity of the retrograde motion of the sym- 
pathetic nerves with tliat of the cerebral nerves, we have this, 
certain, that the numerous branches which terminate in the in- 
ternal membrane of the stomach, intestines and excretory ducts, 
which parts they furnish with sensibility, return the impressions 
they receive (as for instance in the whole tract of intestines) in the 
aforesaid retrograde manner to a certain centre, as these are re- 
turned by the cerebral nerves to the organs of the senses; there is 
this difference however between them, that impressions, which in 
the natural state, arise in the viscera, and terminate in the ganglia, 
in certain cases (which are soon to be pointed out,) ascend into 
the brain itself, are perceived there, and excite an obscure sen- 
sation in the mind. 

But the branches of the sympathetic, belong principally to the 
arteries, which they envelope, while the finest filaments which 
follow the arterial branches into the organs, are terminated in 
their external coat Hence it is manifest that the vessels are 
primitively constituted under the government of the nerves, and 
that from them, the force and energy are borrowed, with which 
they operate in the functions of nutrition and secretion. I sus- 
pect also, that the nervous power in organs, which the arteries 
enter, is diffused, as it were by the cellular structure, in which 
the nervous filaments vanish: by this arrangement the intimate 
structure of the organs, is placed as it were, in or penetrated by a 
nervous atmosphere. 

Some observers have subjected the sympathetic nerve to 
physiological experiments in living animals, in order to investi- 
gate its vital properties. 

These experiments have been variously tried, especially since 
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galvanism ha» been known as an agent in physics; but it has 
not afforded any success to the measures employed by physiolo-* 
gists. 

BiCHAT,* irritated the semilunar ganglia in a living animal^ 
which notwithstanding emitted no sign of pain. I have also 
made some experiments in younger animals, principally puppies 
and dogs, which I destroyed shortly after birth by a wound in 
the medulla spinalis, in order to illustrate the following question; 
whether the intercostal nerves when excited by a foreign stimu- 
lant, do or do not produce a movement in the organs submitted 
to their control ? I carefully destroyed these animals, before I 
experimented upon the nerves, lest the unnatural movements 
which the suffering animals should exhibit before life was ex- . 
tinct, might disturb the phenomena to be observed in the nerves. 
But though every precaution was taken, nothing new was dis- 
covered in confirmation of the question. 

I applied the wires to the intercostal nerve in these quadru- 
peds, which was united to the par vagum in the cervical region: 
I excited from thence the heart, stomach, and intestines: no mo- 
tion followed in these orgaiis. The heart I confess contracted, 
but it was spontaneously, and without the application of any irri- 
tant; peristaltic contractions of the intestines were also seen to 
occur, but these were produced by the contact of air, and not by 
the galvanic agent sent into the nerves. 

A rare opportunity was afforded me of experimenting on a 
human foetus, the skull of which bad been broken, and the brain 
protruded and almost destroyed during a severe and difficult la- 
bour. The muscles quivered, the heart trembled, and the intes- 
tines stiffened from the simple contact of the air: but on arming 
the sympathetic with the wire, and applying galvanism in the 
usual manner, there was excited no phenomenon in the organs 
which were capable of motion; whilst, on the contrary, the cere- 
bral nerves when irritated, produced vivid muscular contractions. 
1 know not whether in these experiments, the galvanic irritant 

"*< Anatomie ^^leoerale; torn. 1. p. 3S7, 941. 
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should hare produced any effect in the abdominal nerves^ inas- 
much as these perform the function of secretion^ whose action, 
if any exists, is not perceptible to our senses. 

In the mean time, I willingly admit that I have not the' same 
dexterity in physiological experiments which I admire in some 
distinguished men; and I ingenuously confess that I would place 
more faith in their observations than my own. A long time 
ago, however, there were experiments made by celebrated men, 
which exhibited the influence of the nerves over the heart 
Willie,* whose observations are conspicuous over the rest, after 
the section of the par vagum (which is connected with the sym- 
pathetic nerve in quadrupeds) saw the heart immediately begin 
to palpitate, and the larger vessels fill with coagulated blood. 
BAGLivit and Lower J have noticed the same phenomenon. 
Ens|| having lacerated the medulla oblongata, remarks, that 
motions were instantaneously produced in the heart, which in- 
creased the force of the pulse; and although Halleb§ has not 
confirmed the assertion, yet other and more recent experiments 
support it with much probability. Schmuck, Fowler, Ppafp, 
LtXDWiG, Creve, and Webster, IT excited the motion of the 
heart, in animals both of cold and warm blood. The illustrious 
Humboldt, also, in the fox, rabbit, frog, lizard, toad,^*=)<' and gym- 
notus electricus,tt restored the action of the heart after it had 
ceased, (that organ being endowed with nerves in these animals) 
or rendered its contractions more vivid, by galvanic excitement, 
which he administered with the greatest caution, and in such a 
manner as to convey it to the heart by animal and vegetable con- 
ductors, (to wit, the muscular flesh, phallus esculentus, &c.) as 



* Nervorum descript; cap. xxiv, p. 194. 

!j Opera omn. exper. anat. p. riii. 
i Decorde; p. 90,91. 
I De cans, yires. cord, altem ; M . 2. 
Elem. Physiol, torn. 1, p. 464. 
IT Humboldt. Venuche uber die gereizteneryen ; mid Mnskelfaser : 1 ster 
Band, p. 340, 341. 
** L. C. p. 343, 344. 

ft Observations smr TanguiUeelectrique; Recuil d'obsenrations de Zoolo- 
1^, et d'anatomie comp. par Homboldt et Bonpland, 1811, p. 53. 73. 
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it was believed that the fibres of the heart, which are cosily in 
tated even by measures not mechanical, would have been injured 
by a. metal. 

The same thing succeeded with the Parisian Academicians, 
who, having separated the heart of a frog from its body, saw it 
contract and accelerate its motions, from the application of metal- 
lic irritation.* 

It is, notwithstanding, fully proved by the cultivators of 
physics, and especially by the learned HtiMB0LDT,t that the gal- 
vanic agent does not act in the organs of animals, except through 
the sensile or nervous fibre. Hence the influence of the nerves 
became apparent, and was declared to exist in the involuntary 
organs of the inferior order of animals. The MoUusca, (for in- 
stance, the limas ater, ostrea edulis, helix pomatia, helix me- 
moralis, sepia officinalis) likewise, when touched with galvan- 
ism perceive the stimulation, as we readily infer from their mo- 
tions, though tliese animals are destitute of brain and spinal 
marrow, and have only nerves arranged for nutrition, which 
emanate from ganglia. 

Experiments have shown that in man himself, the galvanic 
irritation permeates the nerves of the abdominal viscera, excites 
tormina, and promotes the peristaltic movements of the intes- 
tines; J; whence it may be clearly inferred, that the abdonunal 
nervous system, is analagous to the cerebral nerves, in the per- 
ception of stimuli. 

From all that has been hitherto produced we are at liberty to 
conclude, that there is no essential difference between the sym- 
pathetic nerve and the encephalic and spinal nerves^ but that the 
two nervous systems are so far distinct, that both are peculiarly 
situated, according to the different conditions in which they j 
exist in the body. 

In the anatomical part of this treatise, it was first demonstrated 
that the trunk, branches, and filaments of the sympathetic nerve 

* Compte rendu, a ia classe dee sciences inalheinatiques et physiques de I'ln- 
■tilute Dalional.dcs premieres experieocea sur lea plicnomeaes du galra-' 

!L. C. p. 363. et sequent 
Ibidem, p. 334, 338. 
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have the same structure as the cerebral and spinal nerves, the 
same plexiform division, and when examined with the micro- 
scope, the same composition; to wit, medulla and neurilema. 

On the other hand, I know from attentive observation, that 
the sympaUietic nerve transmits the impressions it receives, to 
the common sensorium, in the same manner as the cerebral and 
spinal nerves. Thus an irritant afflicting the primas vise is per^ 
ceived immediately by the brain, as the following demonstrates; 
Ist, The tormina occurring in various diseases; 2d, A calculus 
lodging in the biliary ducts, the pelvis of the kidneys, or the 
ureters; 3d, An irritant near the hepatic plexus, from which an 
animal was seen to suffer by Haller;* 4th, The galvanic agent 
producing intense peristaltic motion, and secretion of the intes- 
tinal fluid according to the experiments of GaAPENGEisER.t 

Perhaps my opponents may urge against this view the impo- 
tence of the sympathetic nerve in transmitting the commands of 
the will to the organs to which its branches run. But do there 
not also exist cerebral nerves in which this power has no ex- 
istence? The action of the stomach is not subverted by the de- 
termination of the will alone, though it receives cerebral branches; 
the contraction of the diaphragm and abdominal museles, cannot 
be restrained in attempts to vomit in tussis, nor in the final 
period of parturition. The will does not govern the iris, al- 
though the movements of the latter depend upon the irritation of 
the retina. On the other hand, the physiological experiments 
cited above, prove that the contractions of the heart may be ex- 
cited by the nerves. 

Other arguments will subsequently by adduced which tend to 
show the analogy, or rather parity between the two nervous sys- 
tems, in regard to the vital powers with which they are endow- 
ed, and the functions they exercise. 

For we have discovered [§ 107.] that in the inferior verte- 

, brated, and some invertebrated animals, by turns the sympathe- 

tie nerve and par vagum are incomplete, or entirely wanting, but 

* De part. cofp. hum. sentient et irritab. opera minora ; torn. 1, p. 357. 
t Humboldt, L. C. p. 33e. 
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under this regulation that the existing nerve supplies the func- 
tions of the absent 

It is likewise established by innumerable observations, that the 
voluntary nerves may become involuntary, and vice versa; a fact 
which certainly could not occur if there was a great diversity in 
their structure, nature, and vital properties. Thus the cerebral 
and spinal nerves are frequently liberated from menbd control, 
and become obedient to foreign stimuli, aa for instance when the 
muscleaof the joints, face &c. are seized with convulsions. Then 
these muscles are in the same condition, with respect to the brain 
as the heart: for after thisprseternatural irritation, they are con- 
tracted and moved in opposition to llie will, on this account per^ 
haps, that the neiv stimulus which is more powerful and vivid, 
overwhelms and deadens the usud and natural irritant. This' ir- 
ritant in the voluntary muscles, consists in a nervous influx; in 
the involuntary, as for instance the heart, in the contact of blood. 
Nature seems to have ordained by a pecuUar law, that the organs 
ehould have their particular stimuli, which they ought to obey 
and to which they are habituated in health. The heart obtained 
its stimulus, with the primitive stage of existence; to that it ha- 
bitually corresponds, and from which it never aberrates except 
some foreign irritant arising from the viscera of the abdomen, or 
proceeding from the encephalon (as in mental diseases) produce 
in it inordinate excitement 

It does not seem to me improbable tliat a voluntary muscle, as 
the pectoralis major, for instance, might be changed into an invo- 
luntary one like the heart, if it was converted into a hollow mus- 
cle, and almost uninterruptedly washed and distended, especially 
by filling itself with arterial blood; and I am far from disbeliev- 
ing that it would contract agamist the influence of thfe mind. In- 
ftuenced by these reasons, I find nothing to dispose me to embrace 
that ingenious doctrine of Reil, [§ 99.] in which an apparatus at 
one time an isolator, at another a conductor, is assumed as exist- 
ing in the ganglia, fixed on the trunk of the sympathetic nerve. 
The following appear to me sufficient for the explanation of the 
phenomena, perceived in the nerves of vegetative life: 1st The 
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forces with which all nerves are endowed, have the same char- 
acter; 2d. peculiar stimuli, belong to each class of nerves, to 
which they are accustomed from the primitive evolution of the 
foetus. 

II. The force and influence of the sympathetic nerve having 
been carefully examined, it will now be easy to investigate its 
function» and use. 

1st The sympathetic nerve presides over the function of 
nutrition, not only because it imparts many nerves to the chy- 
lopoietic organs, and sustains their energy and influence, but be- 
cause it is also distributed to the arteries, which carry the nu- 
trient blood. 

Let us suppose the nervous power destroyed in the abdominal 
plexuses: the tone of the stomach, gastric and intestinal diges- 
tion, and the functions of the liver and spleen, would be impaired. 
That this indeed may take place, is taught by numberless instan- 
ces of mental disease, which when thrown upon the solar plexus, 
suddenly disturbs the whole function of digestion. 

The abnormal action of the abdominal nerves, exercises an in- 
fluence over the organs, in regions very distant from each other, 
from which it is manifest, that the functions of assimilation and 
nutrition are under its subjection. Recently one of my intimate 
friends, who is about thirty years of age, after being suddenly ter- 
rified by the burning of his house, had his hair to turn white in the 
course of a fewdays. Wasitnotthementalsuflferinghe experienced 
which by the unanimous consent of physiologists, deranges the 
abdominal nerves, that in this case produced the change by dis- 
ordering the force and functions of these nerves? and did not this 
disordered action efiect the nutrition of the capillaries? 

Physiologists have long since acknowledged the great influence 
of the nerves, over the capillary and nutrient vessels. Thus, if 
it is enhanced, the action of the latter is increased; if diminished, 
weakened; if utterly deficient, destroyed: hence it is as they are 
maintained to supply this office, they have not any control be- 
yond it Is it not then evident that when the nerves are injured 

nutrition would be frequently destroyed ? The experiments of 

M 



I 



BTEUCTTJRK OP THB 

Dttput, upon horses, in which the superior cervical ganglia were 
cut away from either side, furnish good proofs of this;* contrac- 
tion of the pupil, redness of the conjunctiva (phenomena since ob- 
served by F. Petit,) emaciation of the whole body, cedema of 
the feet, and an universal cutaneous inflammation followed the 
operation.! 

It may be generally remark ed of all nerves, of whatever char- 
acter, whether they belong to the vegetative system or not, that 
they accompany the arteries in such a manner that the ultimate 
nervous filaments may reach the capillary texture, and effuee 
into it their nervous power. 

The branches of the nerves appear indeed to terminate in the 
parietes of the larger arteries, but the cellulose nervous texture 
[§ 55. No. 2.] proceeds farther, and is undoubtedly intimately 
mingled with the vascular parenchyma. 

To thia opinion, which places the dominion of the nerves in 
the capillary vessels, there may indeed be arguments opposed, 
proving that the function of nutrition, and reproduction is great- 
est among those animals (as the Zoophytes for instance) which 
are either deficient in nerves or are the most imperfectly formed, 
and with which they ought to enumerate vegetables, which are 
wholly destitute of nerves. 

The phenomena furnished by the classes of inferior animals 

* From the resulls of this experiment, it miglit tie inferred that the integrity 
of the sympathetic uerye, wan less important lo Ihe well beingof the individual 
than that<>f the parvagum. For thougli the death of this animal was undoubt- 
edly to be attributed to the experiment, yet i( did not occur so speedily aa it 
wiHild have done in a like operation upon the par vagum. But let it be con- 
sidered, that in this case there was but a minute part of the Sympathetic, sub- 
jected to Ihe injury, and that too at one of its ejclremitiea, the more imp<niant 
portioos of this system, lyins too deep for experiments by vivisection. When 
the par TSga are divided, Uie sensations of the organs, depending upoa this 
^1.. J J n-i '-■"IS of hunger and thirst, are nil 



mechanically stopped, only by the plenitude of the Etomacli, without any feel- 
ing of satiety^ The strongest emetics willoo longer produce their peculiar in- 
fluence on the stomach. In the same way respiration is alfected, in this ex- 
periment, hiematDsis either ceases, or imperfectly takes place, and the ani- 
mal may die from lite presence of black blood in the heart or brain. 
_ In the experiment upon the liorse, death look place by the gradually dete- 
riorating iDQuence of Itie operation upon the system of nerves which presides 
.tnrer the fountain of life, and not by the collateral aidof suifocation. — Trttn*. 
i Journal de Medicine, par Lerooxi torn. 37, 1816. p. 340, 350. 
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have been too incautiously in my opinion, affixed to animals of a 
superior order. If in them the chemico-vital processes are per- 
formed in a simple manner, if for instance the circulation of fluids 
be performed without a heart, the decomposition of air without 
lungs or tracheae, lommotion or any motion, either voluntary or 
excited by external stimuli, without muscular fibres, &c. it does 
not necessarily follow that the more perfect animals could exist 
without these organs. Things can never indeed be compared in 
which there is such utter dissimilarity. 

But what prohibits our discovering in plants, and the simplest 
genera of animals, a power, analogous to the nervous energy, 
abounding in their structure in which it is far and widely diffused? 

Could not nature bestow the. same power which we find in the 
medullary cords of the higher animals, upon another organ in 
vegetables and zoophytes, to wit the cellular texture of which 
they are composed? If some animals and plants can produce 
. motion without muscular apparatus, why should they not have 
the perception of a stimulant, without the aid of nerves? It was 
not necessary therefcre, that there should be a peculiar organ, 
in the inferior class of animals, by the influence of which the func- 
tion of nutrition should be carried on. 

2d. What I have said of nutrition in general, holds good in the 
secretion of the fluids, because die same mechanism supports ise- 
cretion. 

Branches and filaments of nerves, perpetually accompany the 
arteries, and terminate in their cellular coat The veins receive 
no nerves, because they are passive only, in the function of se- 
cretion. The excretory ducts on the contrary, are by the una- 
nimous opinion of anatomists endowed with nerves, and which I 
have seen in the ductus choledochus, ureters, and vasa deferentia 
(of a morbid testicle.) As this relation exists in the trunks of 
excretory ducts, there is nothing to disprove that it is not equal- 
ly the case in their smaller brjinches: hence a priori and from the 
. anatomical arrangement of the parts, it may now be decided, that 
the influence of the nerves is felt in the secretory vessels of the 
' conglomeriate glands. This, property indeed has the following 
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efiecta, that the circulation of the blood, be promoted under it« 
influx and the action of the secretory vessels increased. 

On the contrary, when the nerves are destined for the excita- 
tion of sense or motion, it does not appear, or at least not dis- 
tinctly that they communicate any sensibiMty to the excretory 
vessels. 

The secretory organs seem to me to enjoy a greater and mjore 
exquisite aense, as the mass of excretory ducts ia greater in pro- 
portion to the other parenchymatous structure of the glands. 
Thus the testis is the most sensitive of all secretory organs, from 
its being almost entirely composed of seminiferous substance de- 
rived from the excretory ducts; Thus too the salivary glands 
are exquisitely sensible, because their excretory ducts are large 
in proportion to the volume of the organs: The kidneys like- 
wise enjoy a lively sensibility, on account of their lubulose 
substance being a congeries of excretory canals, which also form 
the chief part of the cortical substance: And on the contrary, 
the liver is only endowed with obscure sensibility, as all patho- 
logical observations attest, because the excretory ducts form the 
, emallcst coraponant part in that immense organ. 

There are likewise direct physiological experiments, which 
sufficiently evince the influence of the nerves over the humoral 
secretions. The dexterous Brodie,* cut ofi" the pneumogastric 
and sympathetic nerves, in some physiological experiments upoa 
dogs, into the stomachs of which he had thrown an arsenical so- 
lution, which it is well known greatly increases the secretion of 
the gastric juice. He found the villous tunic inflamed in these 
animals, though but little abundance of the gastric juice: And 
why? Because when the nerves were divided the secretory pow- 
er of the mucous membrane, was utterly destroyed. 

As we are considering physiological and pathological pheno- 
mena, we will ask if there be any ignorant, that the secretion of 
fluids in the glands may be increased by tlie eflect of the imagi- 
nation alone? Who can deny that the. maternal milk, tlie bland 
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and sweet nutriment of infants, has been suddenly changed by 
' mental affections to an atrocious poison? No other instruments 
certainly exist but the nerves, by whose aid the psychological 
irritant can act upon the organs.* 

3d. The sympathetic nerve governs the ctction of the heart 
and the circulation of the blood. 

Many branches of nerves that advance from each side of the 
body to the heart, and are arranged in remarkable plexuses which 
attend the coronary arteries, do not appertain to the vessels as 
the celebrated Scbmmering and Behrends thought, but are evi- 
dently chiefly terminated in the muscular substance of the heart. 
What should we infer from that fact? This certainly! that, the 
cardiac nerves have tKe san^e relation to the fibres of the heart, as 
the cerebral and spinal nerves with the voluntary muscles. I 
admit and it follows from the physiological experiments related, 
that there is some difference between these two classes of nerves, 
from this reason principally, that the former when irritated by a 
foreign stimulus do not produce the same vivid movement in the 
heart, as occurs in the voluntary muscles. ]6ut it cannot be in- 

^ * On comparing the restilts of the experimentB made by Wilson Philip, Bro- 
die and Broughton, the following conclusions may be drawn. 

'' Ist. The simple section of me pneumpgastric nerves in the neck without 
loss of substance, and without alterinjg; the position of their extremities, does 
not prevent digestion from being performed; it only retards it in a very evi- 
dent manner. 

2d. The division of these nerves, with a loss of their substance, considerably 
diminishes the digestive action if the stomach, but does not appear entirely to 
^boUsh it. 

3d. The division or desbmction of the lowest part of the spinal marrow, or 
tiie removal of a portion of the brain is productive of the same effects, as to the 
alteration which food undergoes in the stomach. 

4th. Narcotics administered in such a way as to produce coma, equally di- 
minish the digestive power. 

5th. Every thing that diminishes the sum of the nervous influence, transmit- 
ted to the stomach impedes digestion. 

6th. When digestion is completely suspended by tiie section of these nerves 
with loss of substance, that action may be re-established by the means of gal- 
vanism, and the food contained in the stomach converted into chyme, with 
almost as much rabidity and to all appearance as completely, as in ordinary 
circumstances." 

Wilson Philip ^ does not consider tiie nervous fluid as a vital power," he con» 
aiders it as similar or analagous to galvanism, which seem^ thus able to supply « 
its place, either by its own direct e%ct8 or by exciting the kiervous agent in the • 
organs. '' The vital powers he says act through the medium of trc nervous 
fluid upon the orgajo»» - — TVorwIoton 
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ferred from this, that that noble organ, is entirely witlidrawn 
the jurisdiction of the nerves. Does not the fact we daily ob- 
serve previous to practising esperimcnts upon living animals 
clearly demonstrate an intlnx of emotions, in the action of the 
heart? And whence can that influx arrive at the heart but through 
the nerves? 

"We must acknowledge a double property or function in the 
nerves which run to the muscles; firstly, that they continuously 
and in uninterrupted course, impress upon the muscles (whatever 
may be their functions) the tone, sti'ength, vita! energy, animal 
characters and properties of nature; secondly, that they conduct 
a stimulus emanating from the cerebrum, to the muscular fibre, 
which excites it to motion. 

The former function evidently obtains in the heart, whilst the 
latter is supplied by the stimulus of blood in the natural state, or 
by mental affections or other diseases in a preternatural. From 
which it follows, that the nerves in voluntary muscles perform a 
double, but in the involuntary muscles a single function. 

It may be asked whether the branches of the intercostal nerve 
which run to the voluntary muscles, have the same relation with 
them as the nerves produced from the brain and spinal marrow. 
What prevents the twigs to the musculi recti capitis, antici ma- 
jores, longi colli, and the numerous branches to the diaphragm 
from producing nrotion, when they are irritated by galvanic or any 
other stimulus? 

Physiologists have doubted the jurisdiction of the nerves over 
the arteries, chiefly froTn this reason, that in paralytic limbs the 
circulation of the blood and the action of the vessels, neverthe- 
less continue." But tlie reply to this argument will be easy. 

* OfthediBfribiition of these oerres (sympftthelic) orer the vessels throu^- 
out, and their iufluence upon their function, Uiere cannot si the presf nt Ume 
be a doubt. Some even assert that nerves from the cerebni-spinal (LVstem aJio 
run upoo the arteries, aodcoDtrihute directly to the maintenance of Uieirfiuic- 
tiona; a fact with which I am not sufficiently versed to admit or deny; but mort 
generally, at least, the influence of this system of nerves over the vessels ii 
CTeatly modified by being mingled with the ganglia and plexuses of the sympa- 
thetic system. I have in sereral females who Lad all the gcnitine symptoiiia of 
hysteria such as the otavus and aonvulsioos for a Icmg period, seen, when IIm^ 
disease appeared to be tiolely confioed to the thoracic and abdominal riscera, 
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Iflt, If the moYement of the blood is continued in the diseased 
member as before, it depends upon the action of the heart which 
was not affected with the paralysis; but the capillary circulation 
is always weakened; as is proved by the atrophy of the ^ected 
part, stagnation of the fluids, oedema, diminished heat, etc. 2d, 
The pulse is generally found weaker and less free in the para- 
Ijrtic than the sound limb. 3d, The experiments upon dogs and 
rabbits* by Everard Home, show that the pulsations of the caro- 
tid artery are increased when an irritant (as pure alkali) was ap- 
plied to the sympathetic nerve. The arteries beat vividly for 
three minutes after the contact But no such effect was pro- 
duced by the application of the stimulus to the parietes of the 
vessels or the par vagum: hence it clearly follows, that the force 
and energy of the arteries, do not depend upon their own irrita- 
bility, but upon the influx of a nervous principle. 

Wilson Philip having in a similar manner excited the braiii' 
of frogs by alcohol, a solution of opium, and the infusion of 
tobacco, saw most distinctly that Ae circulation of the blood in 
the web of these animals feet was accelerated;! but* he found it 
annihilated when the brain and medulla spinalis were destroyed: j: 

By this means our experimenter fully discovered that the 
movement of the blood iiS'the smaller vessels is under the influ- 
ence of the nervous system. 

G. R. Trevirantis,|| also, in experiments upon frogs, per-^ 
eeived that the circulation of blood was destroyed in the webs of 
their hind feet, after the section of the sciatic nerves, but which . 
was continued in the anterior feet after these,perT^s were divided. 

There is no doubt, but that these observations which were 

tome of the small arteries of the hand, affected with forcible and yerv evident 
jmnpioff contraction, which, after a few cathartic doses of msrrrh, aloes, and 
asafoetula disappeared. In these cases there were neither disease nor paiin ia 
the hand. The w£ll-known throbbing of the arteries in the neck and head, ia 
•uch cases is also in point, as well as cases of great prostratimi of nerrous in- 
flnendb, and of anemia,when the heart and aorta, have for want of nerroas ener- 
gy, not enioyed a perfect systole, and struck with a large surface against the pa- ' 
rietes of tne thorax, so as to simulate aneurism. — TranskUor* • 

* Phllos. Transact 1814. 

f Philos. Transact 1815, n, 1 and 3. 

I Meckel, L. C, p. 351. Venuch. 17, 18. 

j Biolqgie ; 4 ter, Band, p. 646. 
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made upon the nerves of the extremitieB are applicable to the 

branches of the eympathetic nerve. 

4th, The sympathetic nerve forms an admirable chain of 
connection between the principal organs of the human body. 
It ia self-evideDt, and is proved beyond doubt in the ana- 
tomical section of this work, tliat all the organs which receive 
branches from the sympathetic nerve are connected with each 
other. For all the branches are united in the trunks and ganglia 
that are dispersed far and wide in the viscera of the thorax and 
abdomen: hence it follows that whatever arises, or is perceived 
in one organ, is reflectad immediately to another or to all the 
rest When the stomach is highly excited with aliment, the 
long tract of the intestines is forced into operation, the liver and 
spleen grow turgid, the secretion of bile is promoted, the action 
of the urinary system itself is enhanced, the kidneys determine 
to themselves the blood and fluids, and the urine is passed ofi* 
with greater celerity through their apparatus. And vice versa, 
when one chylopoietic viscus is diseased, the others suffer. 

I expressed above, my dissatisfaction with the opinion of Bi- 
CHAT in which the abdominal organs, are treated too solitarily 
(if I may be allowed the expression) and the nervous system of 
which we speak not sufficiently considered as a whole. 

The sympathetic action of our intercostal nerve, is by no means 
circumscribed to the cavity of the abdomen: on the contrary it 
spreads itself wider, and connects the separate parts of the bodjr 
into close union with itself. 

Most of the phenomena indeed may be considered as consen- 
sual, in which the sympathy is proved to arise from the connection 
and interlacing of the nerves; Ist. Titillation of the nose pro- 
duces sneezing, because the nasal nerves of the sphe no-palatine 
ganglion, are connected through the medium of the deepseated 
and superficial vidian nerves, with the sympathetic; from which 
the diaphragmatic plexus arises, which is Joined by anastomosis 
with the phrenic nerve: 2d. An intense light also excites sneezing, 
for the impression being perceived by the retina, and transferred 
instantly to the ciliary nerves, ia conveyed to the sympathetic. 
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and by the nasal branch, and the remaining nasal nerves of the 
fifth pair: 3d. The anastomosis of this nerve, (sympathetic) with 
the fifth pair, accounts for the gritting of the teeth, and itching 
of the nose, in the verminose diseases of children: 4th. Renal 
calculi or nephritis, produce vomiting, or other disorders of the 
stomach, whilst the stimulating cause, if confined to the bladder^ 
rarely excites gastric derangement The cause of this dififerenoe 
is evident For the nervous communications are more conspi- 
cuous and more numerous, between the kidneys and stomach, 
than between the stomach and urinary bladder: 5th. The obser- 
vations of celebrated practitioners instruct us, that many labour- 
ing under diseases of the abdominal viscera, suffer a cloudiness 
of vision, that the retina is also drawn into consent,* etct 

But the medium through" which the connection of the nerves 
is chiefly made, is the par vagum, the principal anastomoses of 
which with the intercostal nerve, in the neck, thorax, and abdo- 
men, form many plexuses, upon which the action of the sympa- 
thetic nerve depends, and through the medium of which, chiefly, 
that admirable intercourse exists between the head and abdomen, 
known to physicians in all ages. 

In this respect Xhe fascia communicans ©/"Whisbero (§ 89.) 
is of great importance, and which in my judgment, might be 

* Lomnius, Observ. med. lib. 2. Whytt,of the sympathy of the nerves, p. 499. 
+ This nenre emphatically deserves the name of sympathetic, both from its 
office of unitiD^ the jdifferent parts of the body, and from its anatomical dispo- 
Bilion, in which it is connectea with the nerves of the head and neck, wjth the 
vagum in the interior of the organs, and with all the spinal nerves, inclu- 
a^ it does in a sort of ellipsis, ne^iy all the internal organ» of the body, 
t itis chiefly in diseases tnatwe are made acquainted with the physiolo- 
mal contrd, which one organ may exercise over the rest, for all the sympathies 
Sr disease may be considered in the first stage^ but as a magnified view of the 
customary laws of the organism, many of which in a state of health, are per- 
formed so liarmoniously as to elude detection. Their knowledge however is 
of great importKhce to tibe practitioner, for it causes his attention to be di- 
^ rected, not so much to tiie symptoms apparent, as to that condition of the 
various organs which give rise to them, it gives him often an almost intuitive 
knowledse of the caose, and enables him frequently by simply restoring or re- 
- tainingr the organs in a state of health, to prevent the occurrence, or lunit the 
extension of disease. For the chain of^natural sympathies, by which the 
various multiplied actions of the human system is performed, becomes, whea 
disesuw assails us through imprudence or inadvertency, the machinery by 
which a local disorder, when no preventive measures are taken, extends its 
oatposts tai most of the organs are subjected to its influence, or the individw 
is destroyed.F-^7Vata«2(a<or. 
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more aptly named, the great abdnmino-cepkaVc nnaatomotie 
branch, for by it, the animal life is connected with the nutrient 
or vegetative, so that the mutations of the one may be immediate- 
ly felt within the donwins of the other, perceived by the mind, 
'and vice versa. I shall alledge some cases of abdominal disease 
in the third section of this work, in which this sympathy is suffi- 
ciently manifest in the morbid state. 

5th. I defy the most ingenious physiologist to determine »7» 
mental diseases, the. tiss and /unrtions of the sympathetic 
nerve. 

No one certainly ever better illustrated the phenomena, which 
Budden impressions, and passions of the mind, excite in the 
nerves of the abdomen, than the illustrious Bichat;* no one has 
indicated better than him, the nervous centre of organic (VM;e- 
tative) life. But it appears to me that that celebrated man has 
erred in admitting the gastric organs, as the focus of organic life, 
and in ascribing to them actions, which belongmore to the semi- 
lunar ganglia; that is, to the abdominal brain. I admit however 
that these organs are Intimately connected with the focus of the 
nerves, which is clearly proved by their anatomical construction. 
I admit likewise that ihey may be influenced by the stomach 
through the abdominal nerves. But I deny that mental afiectiona 
are fett by the stomach, liver, spleen or intestines, until they run 
into the abdominal nerves, and affect their centre. Bichat, .sup- 
poses that the focus of nutritive life, would be destroyed, if tlie 
epigastric organs were separated: if the stomach for instance, 
were placed in the neck, the liver in the pelvis etc.: this in my 
opinion is very erroneous, for whatever may be the distance be- 
tween these viscera, whilst they communicate together by ner- 
vous filaments, it is the same as if they were very near or imme- 
diately connected together. The cerebrum is remote from the 
stomach, and its impressions, notwithstanding, are reflected wWl 
incredible celerity to the latter organ. They are all sustaiDed 
by each nervous centre. The latter centre is in the solar plexuai 

* Bicbat, lUcherchM phyiioL tnr U via et la mart p. 61. 
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It exists there of right, and if I may so speak, by its own au« 
thority. It is immediately afiectedi^no organs being interposed 
which are in any way connected with it, as the organs of the 
senses are with the cerebrum. The latter is not excited, except 
by the intermediate senses: taste, smell, hearing, vision, touchi 
are all true avenues through which the impressions run in their 
Approach. But in the abdominal bi*ain it is not so: The afiec? 
tions of the mind are reflected upon it without any interposition, 
without the co-operation of the stomach, liver, spleen, intestines, 
&c These viscera may be deficient, and yet the influx from the 
encephalon to the solar plexus, neither abrogated nor disturbed. 

In whatever manner the abdominal nerves are irritated in 
mental afiections, there must always be a sensation in the cere* 
brum, previous to that irritation. . The mind is excited by the 
aid of the senses; an idea arises In the common sensorium; whether 
grateful or disagreeable, it is weighed, and the impression then 
spreads finally into the abdominal nerves, which neither perceivd 
the idea nor are capable of adjudging it Hence, an idiot, who 
leads a mere vegetative life, knows nothing of mental sufierlng. 
His abdominal nervous system remains tranquil: he is only ob» 
noxious to those mental afiections, which belongs to the animal ap» 
petites, because in his encephalooi which is in other respects 
uncultivated and imperfect, that portion abounds, from which 
the par vagum derives its origin; that illustrious point of the ce* 
rebnim of the highest quality and importance, where the bond 
exists, (medulla oblongata) which connects vegetative with animal 
life* From that portion of the cerebrum, determinations proceed 
to the abdominal ganglia, in the4diot as in the quadruped: to that 
pbce the impressions revert, which arise in the ganglia or are 
trapsmitted to them from the viscera, whether these be healthy 
or affected with disease. 

^ ' The route by which the descending or ascending impression 
foes and ^returns, is none other than the abdominal fascia or the 
abdomirKxephalic anastomotic branch. This alone, and un* 
interrupted by ganglia, forms the immediate intercourse, between 
the cerebrum n^d abdomen. We can trace filaments from Hm 
96hr plexus, with the scalpel by the hiked eye into the tif^ 
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par vagum, or even into tlie brain itself. Were this branch 
divided, the communication with which it is charged, would not 
be entirely annulled, but would proceed perhaps more slowly 
and indirectly to the encephalon, by the splanchnic nerve, tho- 
racic ganglia, and medulla spinalis.* 

* BiCHAT erred greatly both in considering tlie separate eangliaof theaTm- 
pathetic^ in the tight of nerrous centres or small brains, and in considering the 
■ymnalhetic as a wholly distinct Bysteio completely independent of the 
cerebral. 

Nor yet should it be considered as aa encephalic nerve, arising fWnn the 
fifth and sLxlh cerebral nerrea, as it was formerly coneidered; oor as an ence- 

eilic and spinal nerve simply, as it is considered by Meckel, dilferiag only 
m the other spinal Derres, in the multiplicity of its nriginn, by the pleinae* 
it forms, and the ganglia which il traTeraes. This view of Meckel's appears 
too, to be the one adopted by W. Philip. A correcter view of this nerve, aitd 
one to which professor Lotstein inclines, is that this and the eocephalo-spinal 
system are primitivelj' separate centres, though of nearly consentaoeous ori- 
(rin in the fcetus, and endowed each with separate lijDCtions, [that of innerva* 
tion or organic nervous influence, belonging to the sympathetic nerve) mutual- 
ly necessary to the support of each other; and that between each system there 
is a reciprocal intercnange of fibres, which when passed beyond the bounda- 
ries of their own, are considered as making up a portion of tite other system. 
Thus the learned author of this treatise, asserts that he distioctly observed a 
difference both in consistence and colour, in the two communicating branchea 
between (he sympathetic nerve and the spmal intercostal ganglia. One of these 
he says was piven off and the other received by either system of nerves. By 
admitting this arrangement, we have at once a satisfactory explanation, for the 
occurrence of lie endless train of sympathies, between the encephalo-spinal 
Evstem and the sympathetic, in health and disease. It wilt also explain away 
tae apparent diMculties, m, regard to tbe separate existence of two lives (orga- 
nic and aoimal) in the same individual, which has served as a bar to (he adop- 
tion of the views of BicHAT,the most ingenious and philosophical of any in the 
annals of medicine. 

This view also seems to gain snpport from the structure of the lower clas- 
■es of animals, where the two lives ai we descend in the scale, become gradual- 
ly mingled into one, till linally nothing hut an organic existence of the lowest 
grade is met with ; in like manner the nervous structure is found gradually de- 
graded i the two systems of nerves, centering by dep-ees into one, or the par 
vagum; which has been called the middle tympaUiehc, supplying the place and 
functions of the proper sympathetic nerve. In the lowest class of an jnrH it 
has even become a question whether nerves exisL 

In human acephalous fiEtuses, without brain or spinal marrow whicli from 
&e entire absence of all the functions of relation or animal life, can be-coo- 
siflered httle superior to the lower classes of animals, the sympathetic nerve 1»» 
been ibund to appearance well devehipod; proving that notwithstanding tho 
reciprocity between the systems, the sympathetic alone is adequate to lb» 
maintenance of (hat organic, hybemating existence of tbefcxhis. In analogous 
cases the nerves of the senses have been found entire in their course fronj the' 
organs, to the cranial cavity, where tbey were only fibrous strings. The nerves 
Ofihe cerefaro-spinal system in general existed in these cases. 

The great sympathetic is only found- as a separate system in vertebrated 
■nimals; and in niHiein such full development as inrnan. 

In the invertebrated the par vagum supplies its place, and is the only visce- 
Tal nerve and dispenser of organic nervous influence. In man, in consequence 
of the niunber of nerves it sends to (he heart, lungs, stomaiii. etc. the par ra- 
ODin, is considered by some pbysioloeists as holding a sort of middle station b»- 
twmkt the two nervous systems.— Tmmlttior- 
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It follows from what is predicated above, that there exists a 
sympathetic relation between the cephalic nervous centre and the 
abdominal which though more evidently diffused, nevertheless 
converges, in some way into the solar plexus. But frequently 
this friendly communion is so disturbed, that an antagonism 
arises between the two centres in the healthy state, but which is 
much more obvious in the diseai^ed. Nor does this comprise all 
the phenomena developed here. 

Just as the cephalic nervous centre, is capable of being singu- 
larly excited and exalted to a wonderful degree of power ; so it is 
with the other, the ganglioso-abdominal centre, which occasional- 
ly breaks out from its ordinary sphere, the function of nutrition, 
and produces extraordinary phenomena in some diseases, of 
which I shall give a description in the following section. 

I cannot pass on without noticing those singular phenomeniu 
which have been lately elicited by the aid of anijoial magnetisnij; 
and which open a new field to physiological experiments. 

Whatever may be the opinion hereafter held by judicious men, 
in regard to magnetic phenomena, it must be admitted that the 
abdominal nervous centre is forced by the magnetic influence into 
a new sphere of action; that, in a manner utterly unknown to us, 
its dignity is elevated to the highest pitch, so as to apparently as- 
sume the functions of the cerebrum itself; that extraordinary 
powers are manifested, of which we had before no conception 
and which indeed we may wonder at, but cannot explain. Ftom 
a medical friend, a sagacious observer of nature, without any 
preconceived opinion on this subject, and who could not have 
been deceived, I received the history of a young girl, who, during 
a period of spontaneous somnambulism, which was the effect of 
disease not artificial, discovered the subject of some letters that 
were sent to her, and which were placed folded as they came 
without her knowledge upon the scrobiculus cordis. This fact 
certainly gives additional weight, to similar observations, which 
have been long known. 

I do not think that these observations which seem to declare the 
existence of occult powers in human nature should be rejected: 
apd it does not become a medical philosopher in my opinion^ to 
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fpurn phenomena without previous investigation, and especially 
because they are enveloped with ohscurity, and do not squaro 
with received opinions and vulgar notions. Ampler experiments, 
if instituted in a candid spirit, would teach us, perhaDE, what 
there is to be found new, or rathsr to be renovated, in regard to 
magnetism, and what advantage [Ays io logy may derive from iU* 

•ThisalledgedphcnomecBn which has long been considered rstherasbelong- 
ing lo the department o' legerdemain, Ihan medical science, lias heen employ 
ed looo ten by ihe unprincipled, (o dupe tbecrcdulous, or by rcligiuUB famalica 
to promote tlie in'atuation ot th.'ir rollowem. Men have bowevir Dccasionally 
come Torward in the bupport or the capability of proiucing by diflereni meant 
singular phenomena in tile cpi^a' trie region, who, bowever liable they may be 
to error, are like Pro;e8Si)EL,obittin. too wtll knjwn For learning an i intf^itf 
to allow us to believe thart'iey would hazard such biatcrodos opinions. whfXlv 
witliout (oumjalion. Whatever liutli (h=re is in thisubsr ure eub-ect, il ii boti 
inleresliug fliil important <□ Ihe devotee of medical scici^ce, that itahauld b» 
male known, and ti it be entirely a iictiSn, it is quite as necessary that it ibcNild 
beexploJed. Electro-ina£n@liBiii is in itseiraadisplayrdin Fbysics, a^subject 

£ fable ofexciling the greatest curiosity, andof eilccting very surprising re- 
lis. Not the least Singular of the cirMmstanceB attending it, is* the piwiuo- 
, tSitof an analoguns agent in hvinganimals. as in the Electric Fay. (liaja (m^ 

fii.) Electric Eal, (GymnotuB elcitricuji,') silurua e/eciricut, TctroJon electncui. 
I'l'ricliiirmwditKi. From IheseanimaU, this peculiar prineipleiadiBchargea 
muL'hin tbe^ame manner as electricity, anj from someol lh?m. in ^iich power, 
Estjhavecauaed thedealnictionorhumanlife. It is produced by apcculiarorijan 
called th electric,into which a greatmany nerves areseen 10 proceed, and from 
which the sir gular agent is.ciinveyed b^Ihe nerves. SiEMMERiNn. Tound the 
eSec(Bo:'itsa.:tinn was always proportioned Ic ihe energy of the vil^ power 
an I that the inlerpodition of electric nonciinduclors greally weakened its actran 
and that lhesectionoltheaerves«f the orjranoompleiely destroyed the Tacnlty. 
The deciric orgaus areditferenlly siluaCedin the varijus animals. and present 
the appearance of numerom strata, cells and prisr^is, of teodi.ious parlitijn», 
iiiled wiih a gelatinous ditid, and. covered in beside the common integumeDlB 
wiih a fflatinct sheath. The number of the cells, ot which these organs are in- 
feni»!ly oomposei, increase with age, an that Hcbter counled ill) in a small 
animal, (Electric l-vay) and IIM in a large one. The blood vessels which ran 
to these organs are very few ; the nerr^are of extraordinary (iie, as well u 
in great nun.bir. Rudoi.phi, found in Ih's animal ihrce lar^ branches pro- 
ceeding TO their organs, one from the tiftli pair, and two from the par va^um, 
which also formed pli^xuscs surrounding the vessels of theorgjn. In theO>ai- 
noCus, he counled ■±ii intercostal nerves, which entered the inner side of the 
organ from one extremity lo the other, inosculating with each other, and with 
branches from the fifth pair and par vagum. He ihou^hl he could discover in 
the organs of these two animals some resemblance to the voltaic pile ia one, 
•dJ lo the trough galvanic apparatus in the other. 

Consileriogibecuinberol the nerves and the dependence of this phenome- 
Don upon their activity it is says Carcs at lea^t not improbable thSLt Hie 
nervous power accunnilates in the cells of these orgaoa, wht nee it c»n be V(v 
luntarily discharged, in Ihe eame manner that il is capable of being collected in 
mu^'Cles, in order lo produce their contraction. It is perhaps unnecessary 10 
occupy much space with these observat ions, but it appejrs tome important, that 
this a bun 1 ant evolution of electric or some analog us power in liv ng animals, 
should meet from some able hand with fprther illostralion, innstrucU as Wil- 
son Philip, has bt-'cnabla to im>ply, in all respects in mnny of the organs, th« 
absence of nervous toflaeoce wuh^vamwii; and as it would secmtij^ht to 
lake acomprehensive view in deciding upon this obscure subject, even when it 
icirmi as ialiie IexI,lo traiuceadtlie Doimdsof ail sober probability. — TVonfc 
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efli, 7%e sympathetic nerves then presides over all the ae- 
tions^ which occur in the recesses of the abdominal organs. 
It imparts poicer J tonCy strength j energy to these organs; «x- 
cites, sustains and directs their /unctions: and on the contra^ 
ry when it is abnormally affected^ disturbs them, • 

Physiologists admit a continuous nervous influx into the chy- 
lopoietic viscera, and which they consider it perpetual in the func- 
tions appropriated to nutrition; whilst on the contrary they ao 
knowledge a continual alternation in the actions which belong 
to the sphere of the cephalic nen'ous system. 

How this discrimination can be correctly established, I am^ 
truly ignorant. For if the external senses, when fatigued, re- 
cover their power during sleep, and return to their pristine de- 
gree of activity; the same holds with the internal organs which 
are not under the government of the will. The stomach can not 
continually and uninterruptedly digest food; it requires repose be- 
fore it is again called into action. Hunger itself does not depend 
upon the vacuity of the stomach solely; it is an unpleasant sen- 
sation, which most frequently returns at a certain and definite 
period. As the organs of the senses, are capable of being edU" 
cafed and rendered more or less perfect; so the stomach by 
well directed diet and regimen, is invigorated, and has its di- 
gestive powers enhanced. 

The vital properties of the gastric organs, seem moreover de- 
bilitated at certain periods, as they appear different at one period 
from what they do at another. Thus the great mass of mankind 
are not able to eat the same articles of food in the evening, which 
they take without inconvenience at mid-day. 

On the other hand, a perfect intermission of the nutritive func- 
tions may be observed for a notable period in the different stages 
of life. The digestive viscera and the kidneys are quiescent in 
the fostus; and the organs of generation receive neither increase 
nor evolution. The spermatic and uterine nerves which are 
given off from the sympathetic, seem to have acquired no power 
during the course of many years. 

The venereal paaaion returns periodically in quadrupeds» al» 
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^M . though the uterus» ovaries, testes, etc, of these animals, receive I 

^f , their branuhes from the nervous system of the ganglia. If to 1 

these it be added, that respiration and the circulation of the ' 
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these it be added, that respiration ( 
hlood are suppressed for many months in hybernating animals, 
it will certainly be admitted that the actions which depend upon 
the sympathetic nerve, are in some measure periodical, 

lllv-It yet remains for 'me to attempt to explain the mechan- 
ism by which the functions of the sympathetic nerve are per- 
formed.. But it is not to be expected that I can clearly and 
■ completely elucidate a subject which is involved in the greatest 
'' &8Curity. For.the question, in respect to the manner in which 
the nervous apparatus of the ganglia acts, should belong rather 
to a comprehensive dissertation upon the action of the whole 
nervous system, which, it is agreed by all, is one of the most 
difficult of subjects, and affords nothing but conjectures and hypo- 
thesis. The theory of the depeodence of the nervous fluid upon 
the vibrations and oscillations of the nerves, etc. is completely 
overthrown; nor doe's there exist any, entirely capable of ex- 
plaining the action of the nervous system. ■ , 
It is true, nevertheless, that the nerves are merely conductors 
of some very mobile, though material principle, which is secreted 
in their funicles from the arterial blood, during the act of nutri- 
tion, or chemico-vital process; not, however, that it emanateB 
from a particular source, like blood from the ventricles of the 
heart, although' in the encephalon, medulh spinalis, and ganglia, 
it is produced in greater quantity, proportionate to their greater 
supply of vessels.* The same principle in a kind of halitus or 
vapour, I suspect, pervades the nervous filaments, and constitutes 

• Thonghasmostphy9^Qeistaadniil,lhenerTousceatre9x:onBtituleftiegreat 
tourwe of nervous influence, yetas Ihc nervoiiB cords themselves are, propor- 
lionalily to their Me., a« well supplied with blood, (he material from ivluch it is 
'Itfoduced, the latter are said to be also capable of its prnduction, thciugb to such 
ali[riitedex<eDt,a9 to make them in general the mere agent of Ihe ceDtral 
' msues. For if a nerve u irritated, it nill by its ana influence at once excite 
its peculiar functioQs in the part to which ilnina, in waes, where thcirritatioD 
of the nervous centre, from its disease or imury nouB no lon{>er proiiucethat 
result M. Broussais has even gone so iar a» to assert that the nerrea ara 
every where provided with Iheir peculiar propertieu which tliey do uot borrow 
fj^ian the brain, and thai they only communicate with this centre, ia order ta 
form a correapoodeiice between the organs,— TVoiMMor. 
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a peculiar Imponderable nervous gcu, which cannot be assimi- 
lated to any fluid, either electric or magnetic, but forms a ner- 
vous atmosphere about the nerves and muscles, as was proved 
from experiments by the celebrated Humboldt.* This gas, I 
Relieve, is conducted into the intimate structure of the organs, is 
mixed with the deepest seated of the fluids, and, although the 
filaments which are placed upon the branches of the vessels, ter- 
minate or disappear from the view, yet this vapour, in my own 
opinion at least, is effiised into the cellular texture, penetrates to 
every point of the organs, and, if I be allowed the expression, fills 
them with its own atmosphere. This vital nervous halltus or va- 
pour is likewise introduced into the bodies of the vertebrae by ner- 
vous filaments, which I have myself, traced into those parts. 

The reasons which induce me to admit a peculiar gas in the 
nerveSy arise from the multifarious phenomena that occur in the 
Bound and diseased states of the body. 

A. Ist In regard to the former, (the sound state) I think that 
all vital turgescenee may be considered as arising chiefly from 
a psychological cause. The sudden redness of ihe face, arising 
from mental excitement, does not certainly depend upon a gene- 
ral afiectioQ of the nervous and sanguineous systems, but upon a 
topical action of the nerves. The capillary vessels of the skin 
are here suddenly dilated; the blood is expanded to a volume 
and «xtent greater in proportion to the nervous principle mixed 
with it, and which produces the same efiect upon it as caloric in 
ixuling water. The same phenomenon occurs in the turgescenee 
OT erection of the genital organs, which is rapidly and often solely 
by the power of the imagination j)roduced, as it cannot be ex- 
plained «ither by spasm, or by the additional arrival of blood 
from an increased action of the heart Hence it is maunifest why 
the remarkable nervous branches accompany the deep seated 
cavernous arteries of the penis; a fact which may readily be ob- 
served, not in man only, but likewise in quadrupeds» and espe- 
cially in the horse, t 

*L.C. p. 82, 83, 84, 87: fig. 36. 37. ., . ^ « ^ 

tT^edenttD, iaJMedfid^s jtobi^^ AqgUt. iiir ^ Ft^^^vdOfP^» 3 to Band 
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2d. The gross and brawny states of body, peculiar to certain 
men, are not always produced by the adipose matter which fills 
the cellular texture, nor by sanguineous plethora, but by some 
subtle matter which pervades and distends the parenchyma of 
the organs. Hence it may happen that these men, speedily, 
and even in the space of twenty-four hours, assume an emaciated 
appearance, without the loss of either fluids or adeps. This 
likewise is the reason why infants and adolescents are more 
brawny than the old, because in them Uie impelling power 
which is produced from the energy of the nervous system ia 
more vigorous. 

3d. When experiments are performed upon living animals, 
we find very frequently that their parts sustain a notable tur- 
gescence, and a distinct crepitation is heard under the edge of 
the scalpel. This phenomenon, which is not found to exist in 
the cadaver, cannot certainly be derived from the atmospheric 
airj it depends upon an aerial fluid, which is evolved from the 
nervous parts disordered by the excruciating suffering. 

In the bodies of animals nearly dead from canine madness, 
the same phenomenon may be observed, the fluids and fleshy- 
parts of which abound with gas before the action of putrefaction 
commences.* 

B. But the chief part of the perceptible phenomena, which ap- 
pear to manifest the power and importance of the nervous ha- 
litus, are to be found in the state of disease. 

In Inflammatory diseases arising from a phlogistic diathesis, the 
pulse is full and hard; the veins grow turgid; the heat of the 
body increases: can any one believe that the mass of fluids, and 
the store of blood is suddenly increased ? Certainly not: But the 
blood, which receives no additional supply from the focus of nutri- 
tion, is dilated, expanded, acquires a greater capacity from the 
nervous principle interposed between its globules, intestinal and 
livelier motions are excited in it, which are sustained as it were 
by a latent fire, and which may be compared to the movements that 

■ A11dr7.mem.de la Societtroyaledemedecioe ana. lT76.p.ll^ 
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oceor in boiling water. All Physiologistfi know that the blood 
in infl a mm atory diseases, is endowed with greater vitality, and 
is fitter for the preparation of new organic parts (which is mani- 
fested by the pseudo-membranes, formed of the fibrous part of 
the blood, and exhibiting new sanguineous vessels in the space 
of twenty-nine hours. ) And why? Because no doubt, that most 
important principle which is elaborated by the nerves, and there- 
fore emanates from the highest fount of vitality, is intermingled 
with it I have no doubt but that the nerves when excited to 
increased action, evolve a greater quantity of nervous giis; that 
they are pregnant as it were with this principle, and which they 
efiuse afterwards into the parts over which they preside. 

This opinion I think will enable us better to understand why 
the nervous ramifications constantly iton to the arteries, and em- 
brace and accompany them in every direction. It is by no 
means equally clear, that they transmit the mandates of the will 
to the arteries, o^ that they convey the impressions which arise 
in the network of capillary vessels to the sensorium: but they 
no doubt serve to impart tone, strength and energy to the parietes 
of the vessels, and the nervous principle to the blood. The ob- 
servations of Hahvey, Bohn, Gxisson, Albinus, and Wilson,* 
upon the molecular movement of the blood, confirm my opinion; 
as well as the experiments of G. R. TKEViKAinTS,t in relation to 
the influence of the nerves in this motion of the blood, and the 
microscopical observations of Rosa,]: upon the aerial fluid in 
which the sanguineous globules swim. I hkve therefore framed 
for myself the following theory, not only of inflammation, but 
also of acute febrile diseases generally. 

No pernicious influences can in any other way reach the or- 
ganism, than by the medium of the nerves. These when sub- 
jected to morbid impressions, are so instantaneously afiected that 
they give rise to spasms, which are manifested by shivering, 

* An enquiry into|^ moving power employed in the circulation of the blood» 
London, 1774. , , 

t Biologic 4 ter. band. p. 646. Vermischte Schriften anatomuchen and pby* 
skiio^ischen inhalts 1 ster. Band. p. 99. 

t Letter» Sopra alcunecnrioBita finologiche. Lapoli, 1788. 
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Hence a chill is the first and a constant symptom of fever. Bat 
this affection or derangement of the nerves prepares a reaction, 
which speedily ensues, and increases, not only the volume, but 
also the irritating property of the blood. Tlien the heart and BiT- 
terial system are excited to quicker actions; the chemico-vital 
processes become more rapid: a burning heat invades the body; 
the organic forces are raised to a greater degree of activity; the 
ftmctions arc disturbed ; and all the actions of the organism are pw- 
fonned with the greatest impetus. The whole of this state in 
my opinion depends upon a. nervous plethora, that is, a nervous 
gas, collected and accumulated in the nervous filaments, and 
from thence making an irruption into the parenchyma of the 
organs, and into the fluids themselves, until it is discharged by 
the emunctories to the great relief of the sick. When for in- 
fitancewe open a vein in inflammatory diseases, drowsy symptoms 
are frequently found to occur, and tlie anomalous actions are sud- 
denly restored to a more natural condition, inconsequence chiefly, 
that with the loss of blood, the principle is withdrawn that forced 
the vital fluid, as it were into effervescence, and because a two- 
fold detraction is effected by this operation; to wit, of the nervou» 
and sanguineous fluids. 

In other cases, the nervous influence extends to the capillary 
vessels, of the naturo] escernents: hence it is that the organs 
for cutaneous transpiration and pulmonary exhalation, are set 
exuberantly into action by the nervous principle, The mode 
is here evident, by which diseases may become contagious: name- 
ly, the organism elaborates, and through the medium of nervous 
action, evolves the noxious miasm. This consists of an impon- 
derable matter, analagous to the nervous gas itself, from which 
it probably emanates. This being admitted, we shall no longer 
marvel, that any animal miasm immediately affects the nervous 
system, as by that only it can be perceived, and upon which 
alone it can make an impression. It was indeed formed from, 
and has an affinity with the same nervous principle: it has a ten- 
dency to return to the place from whence it was produced. I 
believe therefore that in all contagious fevers, the nervous system 
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is always the first affected, the perverted action of which is con- 
spicuous over that of the rest, and imparts to the fluid with which 
it escapes, a. depraved imponderable character, which takes place 
in the following manner in these diseases: Ist It escapes with^ 
and is thus mingled with the cutaneous and pulmonary exhalations 
in ataxic or adynamic fevers: 2d. It is united with the blood in 
malignant fevers, which it expands and sometimes forces into 
the cellular texture, forming petechias and ecchymosis; and 
sometimes the blood is eliminated by the exhalent vessels^ pro* 
ducing hemorrhages which no skill can stop. 3d. It occasionally 
is retained in the rete mucosum of Malfighi, destined for the 
protection of the nervous papillae, and elevates the epidermis 
into chrystalline vesicles called miliary ^ which are more often 
filled with gaseous than serous fluid. 

On the other hand, there are various idiopathic affections of 
the nerves, of the spasmodic kind, in which this gaseous fluid is 
evolved in abundance. This class consists of the hypochondriao 
and hysteric affections, angina pectoris, nervous apoplexy, etc 

I receive it as fixed, that in the paroxysms of these diseases, 
the nervous pulp is saturated with the peculiar principle it bears, : 
the mode of action of which is such, that when it is rapidly added 
to the secreted humours, it escapes from the body as the patient 
recovers, or with his destruction if the nervous fluid is mmgled 
with the blood. Every one knows that the paroxysms of hypo- 
chondriasis and hysteria, angina pectoris, etc. are dissolved by a 
copious eructation of flatus, whilst in the species of apoplexy re- 
ferred to, aerial bubbles have been found enclosed in the vessels 
of the brain.* Hence it is unusual to meet with a neuralgic af- 
fection of the nervous system, and especially of the sympathetic 
or pneumogastrict nerves, in which there is not an extrication of 
aerial fluid or true pneumatosis. 

* J^or^agrdyljpat. anat. 3. No. 17 ; Epist. 59, No. 18. Fa5riaiif,acta na- 
turae cunosorum, Yol. x. p. 117. F. Zuliana^ de apoplex. prsesert. nervea. 
comment. $ 26. Portal, obs, sur la not. et le traUe deJ'apopL p, 288. 

f The exact limits of the office which the par ragum performs in the human 
system has not yet heen satisfactorily decided. It sends branches to many or- 
l^uis so entirely different in their functions, as the muscles ni the larynx, lungs. 
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Now to return to my subject, I consider there is residing in 
the nervous filaments, a subtle, imponderable, cogent matter, 
analagous to the magnetic or electro-galvanic fluid, and which is 
secreted and transmitted by the nervous pulp, constituting the 
sole active principle that resides in the nerves. I admit that this 
very mobile substance, which possesses the highest degree of 
importance, forms a nervous atmosphere about the trunks and 
branches of the nerves as well as the muscular structure, as was 
first announced by the sagacious genius of Reil, prior to the ex- 
periments of Humboldt' and Ai-niNi, t which were made with 
the greatest care, and completely established its existence, and 
also that it was endowed with the property of sensibility; that is, 
with the faculty of perceiving a stimulus, and by the aid of the or- 
gans from which it emanated, of reacting against it. I consider 
that this nervous atmosphere, which an ingenious pbysiologist 
has denominated organic ether,X by sweeping through the or- 
gans, draws them under the dominion of the nerves; and I assert 
upon anatomical grounds, that it is effused into the humours of 
the body, and even into the blood itself, to which it gives a cha- 
. racter of vitality. To the action of this organic ether, I attri- 

beart] snd stnntacb, that it is difficult to believe they are endowed with no 
other propertiea thaik those of the other «Qcephalo-s[imal nerves, that of com- 
inunicatiiig, setisatiDii and motion; neither of which in their more ordinary de- 
velopment, can be aaid to exiat in the heart and stomach. It is likewise diffi- 
cult to believe in opposition to many of the most distinguished physiologlstB, that 
it is a dispenser of the orgaoic nervous ioflueuce, an office wliicb by Bichat, 
Gall, Reil, and Bkoussais, is said to belong solely to the great sympathetic 
nervous system. M. BRACBETbas asserted (an opimoo in which he seems to be 
borne out by the result of many experiments by difiercnt persons} that the pur 
yagunl in these organs, merely preside» over tl^e sensations which are located 
in tlie interior organs, such as the want of respiration, hunger, thirst, etc., aa 
the nerves rf the lower part of the spinal marrow, over the organs of urinatKia, 
and defecation; the sympathetic maintaining the organic acUonsof the parts. 
M. Gall aEserta,that many of the nerves usually' considerel as sent from the 
par vagum to these orgau»,bebng properly to the sympathetic. The intimate 
connectiiHi between these nerves id the neck and thorax, has already been de- 
scribed, and their direct communication in the epigastrium so emphatically 
depicted by M. Lobstecn, seems in further corroboralioa of these opinions. It 
seems, thereJiirc, that we are oblised to admit, either that part of the structure 
of the par vagum. is composed of filaments from the sympathetic, or that that 
nerve holds a middle station in function between the two grand divisions of ttttt 
nervous system.— TVamfcitor. 
" Place last cited. 
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bote the phenomena perceived in the healthy and diseased states, 
the chief of which I have ahready indicated. 

This terminates what I have to say in regard to the mode or 
mechanism, in which the sympathetic nerve displays its peculiar 
properties, and performs its functions. 

If any one is disposed to deny the existence of the nervous 
ether, because a ligature placed upon the nerves induces a para- 
lysis in the parts below where it is tied, let him consider, that 
this operation effects an alteration in the nervous pulp, and ex- 
cites a commotion in the nervous funide, by which its power is 
lost Here the same phenomenon takes place in the nerves, as 
we see occur in experiments in physics, in regard to the motion 
of the magnetic fluid. A simple blow, applied in a particular 
way upon the iron conductor, annihilates at once the magnetic 
influence which it had before possessed. 
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I .■ ^ 111. Having described the healthy condition of the sympa- 
thetic nerve, it is but a natural transition to proceed to the study 
of its diseases. For in the morbid affections of the body, the 
vital energy is generally deranged, and the organic structure like- 
wise more or less impaired : hence, as is proved by numerous ex- 
amples, physiology is closely allied to pathology, or rather, these 
two branches of medical science are closely linked together. 

§ 112. It was long suspected by physicians, that the gangliottic 
system of nerves was affected, in the nervous diseases of the ab- 
domen, and that especially in hypochondriasis and hysteria the 
nerves of the abdomen were subjected to some alteration. Thia 
suspicion is now confirmed, and it is established as a pathological 
dogma, that these diseases are to be referred to a pure and sim- 
ple neuralgia of the abdominal nerves. 

This certainly is not the place, to furnish a graphic descriptioa 
of the diseases which are produced by the affection of the system 
of abdominal nerves; it will be well, however, to advert to their 
leading symptoms, in order better to illustrate the perverted ac- 
tion of the nerves. 

§ 113. I will commence with Ay/iocAonrfn'oats which is gradu- 
ally established under a continued and hidden depression of 
mind, with sadness and the corroding effects of silent grief, uatQ 
it finally bursts out in spasmodic symptoms, with deceptive T6- 
hemence. 

All the symptoms of this disease, certainly demonstrate that 
it ia of a spasmodic character, and evince a morbid conditioa of 
the ganglionic system of nerves. The remarkable sensation of 
pressure in the praecordia, after taking food; the difficult digestioD 
of fpod accompanied by a development of flatus, anxiety without 
any disorder of respiration, palpitations of the heart, vertigo, 
tremors of the joints &c., are phenomena which can only have 
their seat in the diseased nerves of the abdominal viscera. The 
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vital actions of the gastric orgatis^ which give rise to no dis- 
agreeable sensation, and of which we have even no perception in 
the state of health, now make an unusual impression on the 
brain, from which the mind necessarily forms a mistaken opinion 
in relation to the vital processes going on in the abdomen. 

Hence it is, that impressions transmitted to the brain by the 
nervous ramifications from the interior of the abdomen, excite 
sudden alarm, the fear of apoplexy or other serious diseases, when 
the individual is not exposed to thci least danger. 

The derangements of the abdominal nervous system, and its 
irruption into the cerebral sphere, sometimes produce such 
changes in the constitution of the mind, that the chain of reflec- 
tions become so much impaired from the multitude of phantasies 
which arise, as to give rise to symptomatic loss of mind and gen- 
uine delirium, which disappear as the mind regains its energy. 

The mind is very frequently forced into various emotions, 
bursting out on every slight occasion into scornful laughter, and 
as quickly from a like simple cause^^^gain ret^psing into sadness 
and tears. ^ 

§ 1 14. Hysteria, which I believe to be an utterly difierent dis- 
ease from hypochondriasis, consists in an affection of the uterine 
nervous system, with whiclf the nerves of the epigastric organs, 
and especially the lungs are drawn into consent, so that dyspnea 
and constant constriction of the tracheae, form a part of the mor- 
bid symptoms. This affection is extended likewise, with much 
activity into the domihion of the brain; i^fften the exaggerated 
power of the sympkthetic nerve, begets strange mental aberra- 
tions, and produces actions that appear *to be spontaneous, but 
which in fact are perfectly involuntary. 

Spasms of a lighter kind are frequently felt to commence in 

the abdominal region, and to spread by degrees upwards through 

tb& chest, where they produce a sensation of vibration, and os- 

elUation in the integuments and muscles of the bead and fiaice; and 

to excite intolerable pains, whicl^ioccupy by turns the sinciput and 

occiput, in some instances a half only and in other cases the whole 

of the head; sometimes they are limited to a small space, which 
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may be covered with the ball of the thumb, attended with an Lo- 
ceasant sensation of cold, ai^d yield to no remediea but those that 
remove the derangement in the abdomen, and obtuod the exces- 
sive sensibility of the viscera. Hence those which were before 
the most excruciating, are found to be mitigated immediately by 
a single eructation of flatus, and to have the pains quickly re- 
lieved by a few drops of laudanum or a few grains of castor. 

Id the clinical institute of this city, we watched the case of a 
a young girl during many months with great attention, in whom 
we could daily trace tvith admiration, the course which this dis- 
ease (hysteria,) pursued in the various branches of the nervoufl 
system. At first there was only spasms in the inferior part of the 
abdomen; then pain and distention of the epigastrium, with a sen> 
eationof anxiety and inclination to vomit; afterwards constriction 
of the lungs, dry cough, palpitation af the heart, followed by at- 
tempts at deglutition, as if pellets of food which the patient 
wished to swallow had stuck in th^ pharynx, and finally, perfect 
aphonia. More tlian twenty times, this train of symptoms as- 
sailed the patient in such a mandftr as to develop every day a 
new phenomenon i "and as often the disease appeared to us to 
have migrated into another plexus of the nerves. For it origi- 
nated in the hypogastric plexus, from whence it proceeded into 
the gastric and solar plexuses, from thence into the pulmonary 
and cardiac plexuses, from these'into the nerves of the phai'ynx, 
and ultimately into the laryngeal and recurrent nerves. 

The morbid symptoms subsequently disappeared gradually 
from above downwards to the pelvic organs, in a mode, the re- 
verse ol that in which they arose, to be quickly again repeated 
as before.* 

■ "*■ . - 

* Within a Tew jearspast theinfallibleTOSteiicepf .eilliKiKruteorcbrotiio 
inflammation, ID nearly ^11 derUEemenls or the ByBtgh),hasbe£oine more pro- • 
blemalic, aod the altenticfa of^yaieians, lias been much turned ttnvard* the 
part which the nerves play in thMroduttion of discaaea. The respective pub- 
lications or Messrs. Te^Ie, and l&te, with which tttapifblic bas lately beea lk-> 
voured, have jjroduced miicli goda, by exeniplifying m Oie stronReat nr 
(he visceral disorders which may be maintained by /Seal irrilatit " - --" 
tioD in the diflerent masses of the nervous syalem, and eepeciallj m uie npuiiu 
marrow; these disorders hod previously been considered uudera variety of 
appellaliooE, and when rumedies were applied, tbey irere directed frequenttr 
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§ 1 15^ The seat of melancholy and many forms of maniOf in 
the general opinion of physicians, exists originally in the deep- 
seated viscera of the abdonaen. What was formerly ascribed to 

obstructions of the viscera, and principally of the spleen, and to 

.1. -' 

to the apptrait seat of tiie evil in the extremities of tiie nerres, and not to the 
real cause which existed in the centres from which these nerves proceeded. 
The ganglia of the sympathetic nerve, when diseased, not only in this way pro- 
duce derangement in the parts to wmch their nerves are sent, but likewise 
give evidence of their own disorder, by causing irritation and tendeniess upon 
pressure over <he spinal marrow, between which and the ganglia nerves of com- 
munication run. In this wajr the medulla spinalis serves as a sort of index to the 
visceral disease, and which it may also complicate with other symptoms, (such 
as deranged action of the heart ami lungs,) through the medium of the branches 
which this portion of the nervous system gives on to the pulmonary and cardiac 
plexuses. In addition to the effect of pam, there is also very excellent testi- 
mony in favour of the belief however difficult it may be to account for, that aO 
severe lesions of the nervous structure are apt finally to excite inflammatory 
action in the parts to which the nerves are distributed. In the experiments of 
DuPUT, referred to in $ 100, of this work, it is shown tbnt the exdision of the su- 
perior cervical ganglia of the sympathetic nerve in the horse, was productive 
of emaciation, oedema, general cutaneous inflamation,^nd finally of death. In- 
tense inflammation, with ulceration and sloughing, has frequently taken place in 
the eye ball, and in some cases in the membrane of the nose and in the gums, as 
was first ascertained by Magendik, both from an artificial section, and from 
disease of the fifth pair of nerves which supplies these part«.- Inflammation 
with an increase of secretion in the mucous membrane of the bladder have 
been known to follow injuries of the spine, in many cases of paraplegia. Ad- 
mitting the importance and usefulness of the views, particularly inculcated by 
the writers above mentioned, it would seem that the tenor of their doctrines 
were inclined to give so undue a prepondency to the affection of the spinal 
marrow, as to throw into obscurity, the primitive disorder of the abdominal vis- 
cera, the common cause of all the catenated nervous symptoms. It does no 
doubt often occur, that after the internal affection has subsided, the secondary 
affection of the spinal marrow still exists, and maintains a train of symptoms 
which may be reheved as if by magic, by the effect of local bleeding and revul- 
sives at the spine. But in the far greater number of casesj it is most important 
to keep in view during the treatment and remove the on^nal source of the 
evil, while we combat at the same time its sympathetic ^ects on other parts. 
It is less hkel]^ that the spinal marrow should, be primitively affected by disease 
encased as it is in its canal, without the application of direct violence, than the 
abdominal viscera ; which are exposed in a thousand ways to every species of 
derangement, from the ingestion of iipproper articles into the alimentary canal, 
or in disorders of their functions of external relation such as urination, mens- 
truation &c. In the cbi^nic diseases of some of these organs, as the uterus for in- 
stance which receives few or no nerves of sensation, wl^at way exists, through 
which the intellectual organs may be apprised of thecironmstance, but by the 
sympathetic extension of the disorder, through the ganglia and plexuses of the 
abdomen, and from thence to the brain by the par vagum, or through the spinal 
nerves which mingle in the hypogastric plexus, to the spinal marrow. In either 
instance, it is ec[ually important, that the view of the practitioner should extend 
through the train of effects, up to the first cause of the disease in the viscera. 
The amount of influence which the spinal marrow really exercises over the 
risceral nerves, has not only been thus exaggerated by practitioners, but by 
•everal experiraeniers in physiology. The puncturing, burning, and crushing of 
the spinal marrow, so frequenUy resorted to, for direct evidence of its control 
over the functions of the pectoral and abdominal organs, has given it in this 



r 



I 



I 



lis ETRUCTCKG OF THS 

infarctions of the vessels, Is referred at this day with more reason 
to an altered condition of the nerves. Vapors do not ascend 
into the head, nor does atra bilis form a part in the production of 
these diseases; but the solar plexus, or ahdominal brain, reacts 
in such a manner upon the cephalic brain as to produce a manifest 
change in the character of the mind. The existence of this won- 
derful connexion, or rather antagonism of the brain with the 
abdominal nervous system, is explained in the physiological 
section of this treatise, where the subject was discussed. The 
clearest demonstration of this fact is found in the cure of the 
above mentioned diseases, by medicaments which irritate and 
derange the nerves of the abdomen. 

The wonderful power of emeties when productive of nausea 
only, the beneficial use of which is proved by experience in dis- 
eases of the mind, substantiates this fact This class of medicines 
never act in these cases as the solvents or evacuants of the sordes 
and saburral matter; but as eiiicacious irritants to the gastric 
nerves, through which the effect is subsequently extended to the 
Bolar plexus, and thus changes tl\e mode of action in its nerves; or 
at least through the intimate connection of the plexus with the 
brain, the disorder of the latter is counteracted and drawn to the 
abdomen. 

§ 116. The seat of saturnine colic is without doubt, to be 
found in the abdominal nerves. What other system exists, to 
the affection of which could be attributed the excruciating pain 
of the intestines, the retraction of the abdomen towards the 
spine, the alvine constriction, tenesmus, suppression of urine, 

respect an undue physiologic^ importance; all the results which occurred. 

Siartly from the s;raipatheticBCtioii oftbeinjury upon the brain, and the mutnal 
emngcmeiit excited between that organ and the sympathetic nerve,) having 
been allributed to the direct efTecls of the operation through the branches whioE 
the medulla Bcnds totheganghonic system. All the visceral organs in the (aetal 
«late, as was expressed in a Tormer part of this treatise, were endowed with fltg 
Tisceral uerve prior to the existence of the brain and spinal marrow, and con- 
Beqnently can only relatively depend upon the latter in the mainteoance of 
their functions, so far as they form a part of the ciVcu'tu of Hippocrates; ttie 



support of the intermediate function of respiration, the liympatbeUc ntoviog the 
veooua blood into the lungs, where it is arterialited through the infiuence of 
Ihe cerabro-tpinaL— TVofM/otor. 
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palpitations of the hearty asthmatic paroxysms, inclination to 
vomit, cardialgia, vertigo, cold sweat, palsy, etc., which charac- 
terise this disease, but the ganglionic system of nerves, and the 
muscular fibres of the intestines under its control? There is cer- 
tainly no symptom observable in this disease, which cannot be 
explained by the affection of the nerves. 

§ 117. The various spasmodic paroxysms with which patients 
are differently tortured, should likewise be considered as arising 
from irritation of the nerves. Thus, although iussis /erina^ or 
convulsiva, (hooping cough) is chiefly located in the pulmonary 
apparatus, it seems, notwithstanding, to extend its pernicious in- 
fluence in the caeliac plexuses: for whence comes the titillation 
at the scrobiculus cordis, which patients experience in this dis- 
ease, until the occurrence of the violent and suffocative convul- 
sion which ensues? 

Why do children run about with such anxiety previous to the 
eruption of a paroxysm? Why does vomiting so frequently 
take place? How does it happen that clonic convulsions, which 
endanger existence, almost always accompany or succeed the 
cOugh? Can it after these observations be denied, that some dy- 
oamic or vital influence of the par vagum and epigastric plexuses 
invades the cerebral sphere, and effects a change in its condition? 

§ 118. The praecordial spasm, known under the name of aw- 
gina pectoris, inconstant arthritic asthma^ stemo-cardia or 
syncopes anginosse, seems to me to consist essentially in an af- 
fection of the cardiac, and perhaps also of the pulmonary nerves. 
It attacks the organs of the chest: a constriction of the thorax 
takes place producing excessive pains, runs transversely out- 
Wards, terminates in the arms, and afiSicts the patient with an 
inexpressible sense of anxiety. These paroxysms, which are 
suddenly excited by excessive bodily exertion, by the excessive 
indulgence in food and alcoholic drinks, and especially by de- 
pressing mental emotions, are dissipated by an eructation of flatus. 
Here we find a confirmation of the theory which I laid down 
above,* that neuralgias constantly produce pneumatosis. But the 

* See page 109. 
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occasional causes of this disease, as well as the sudden occurrence 
^ of its paroxysms, most clearly evince a dynamic affection of the 
nerves. I know very well that in the bodies of those who have 
died with this disease, osseous incrustations are often discovered 
at the origin of the aorta and pulmonary arteries, in the semilunar 
valves, in the callous ring which separates the cavities of the 
ventricles and auricles, and frequently in the tunics of the coro- 
nary artery. But in my opinion, these phenomena are the ef- 
fects only, and in no wise the causes of this disease, since they 
have been found in many individuals who did not die under any 
form of angina pectoris, and were never subjected to its attacks. 

When, however, such ossifications are met with in this diseasey 
we may clearly comprehend their mode of production, if we re- 
call to mind the jurisdiction which the nerves exercise over the 
vessels to which belong the functions of nutrition: for the ner- 
vous filaments act upon the capillary vessels, the functions of 
which they elevate, when the latter, thus forced into an unusual 
manner of action, gives origin to a peculiar substance, in the 
texture of the above named portions of the heart It is well 
known by every cultivator of pathological anatomy, that the 
fibrous texture of whicl the arteries are composed, is very easily 
penetrated by the phosphate of lime. 

As to the remote cause of angina pectoris, I do not imagine 
that it is always to be found in the arthritic diathesis; and I 
know not why we should refuse to believe in the existence of 
any other pernicious powers, capable of producing injury in the 
cardiac nerves. The celebrated Winchman * moreover asserts, 
that there were no perceptible symptoms of arthritis in the cases 
.of angina pectoris which he had noticed, t 

* Ideen ziir Diagnostic; 2 te. Auflage, 2 ter Band, p. 163. 

f It has loDg been tlie habit of the rrofessor of the jPractice of Medicine in 
the University of Pennsylvania, to impress upon his class the intimate ooanec« 
tion, if not identity between an^na p^oris and some forms of gout. He aho 
describes cases occurring in his own professional sphere, where the subjects of 
the latter were affected with the former disease, ana in whom life was termiDa* 
ted with much the same awful rapidity, as takes place in those affections called 
gout of the heart and stomach. It may be asked with much advantage to the 
enquirer, what is ^ut? — A question once thought not difficult to answer, when 
tbe otntolojQfical notions of medicine were received as infallible do^as. At the 
present time, it has become the prevailing sysiem not to study with devotioDal 
xeal, the doctrines of the schools, or trust to the defective lights of mere extern 
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§ 119. We adjoin to the aforesaid disease another kind of 
asthma, called incubus or ephialHs^ which attacks individuals 
only in the night. For the sensation of a load at the prsdcordiai 
with short laborious sighing, and suffocative respiration, when 
individuals go to sleep upon their back with their head depend- 
ing; suspension of voice and speech; hallucinations of the mind 
and senses, to which females chiefly are obnoxious; brief, but 
often reiterated attacks; palpitation of the heart, with terror and 
profuse sweats; great lassitude after the paroxysm is over, and the 
occurrence of yellowish spots, which are sometimes seen scattered 
over the body, etc., all constitute phenomena indicating the exist- ' 
ence of a dynamic affection of the soLar plexus, which transmits 
the most injurious impressions through the par vagum to the brain, 
produces disagreeable sensations in the joints by means of its 
anastomosis with nearly all the rest of the nerves, and finally 
governs the capillary vessels through its nervous ramifications, 
or perhaps excites some intestinal action in the blood itself. 
Perhaps there is in this affection some development of the electro- 



bal experience, but to learn from the unerring school of nature, the fiiDctional 
and diseased actions of each organ of the human fnime ; to leam the part first 
inraded by the disease, and the mode and the direction in which, by the natural 
route oi the sympathies of the hody it inyolves the rest. This method needs no 
other recommenaation than that of its ver>^ general adoption. Hence it cannot 
be of any disadvantage toa&k, whether gout does not simply consist in some 
derangement of the functions of the alimentary canal, in which the central 
masses of the nerves of organic life are greatly irritated, and perhaps in the 
more inveterate cases inflamed, which may be temporarily relieved by metas- 
tasis to the extremities, by the same sympathy that causes that weakness felt 
in the limbs, from accumulation of bile, or constipation ; — or whether this dis- 
order of the nerves, may not, in other cases, extend up the sympathetic nerve 
and par vagum to the heart and lungs, and produce cases of derangement, or 
arrest of the functions of these organs, identical with angina pectoris. It is cer- 
tainly much more important to know the nature, than the names of disease ; and 
its entire limits than its separate phases. 

I have in several instances, seen females about the middle period of life^ who 
had from puberty been continually subject to paroxysms of sicK headache^ from 
which rehef was generally sought by vomiting, and sometimes by catharsis, fol- 
lowed by subsequent doses of opium. As these sufferers advanced in life, the 
paroxysms were much less frequent, and in one case diminished entirely; but 
when the functional derangement of the chylopoietic viscera, which formerly 
had produced headache took place, the sympathetic irradiation upwards, 
through the sympathetic and par vagum nerves, produced such excessive func- 
tional distress in the heart and lungs, as to necessitate a resort to the usual medi- 
cines for relief, before the head was affected. Here there were great palpita^ 
tion of the heart, and embarrassment of the circulation, and most suflbcative 
asthmatic respiration, wi& pain akng the spine, (on pressure) and sometimes 
in ibe arm and shoulder ,— in short, a case analogDUS to angina pectoris. — TV. 
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galvanic influence, which, when artificially applied, produces 
succussions in the nerves and muscles, with which all physiolo- 
gists and physicians are well acquainted. 

§ 120. Whenever in different diseases nervous phenomena are 
discovered in the region of the epigastrium and prsecordia, there 
is some disorder always to be found in the branches of the sym- 
pathetic nerve. 

Idiopathic miliary disease is always preceded hy symptoms 
of the gravest character; to wit, oppression of the chest, short- 
ness of breath, stricture of the prsecordia, and especially a sensa- 
tion of anxiety; a series of symptoms which seem to threaten the 
wretched sufferer with instantaneous death. There is no system 
certainly, but that of the nerves of the abdomen to which we can 
possibly, attribute this array of afflictions. For no one will admit 
that the canses of these phenomena exist either in the diaphragm, 
liver, stomach, spleen, blood-vessels, cellular texture, or mem- 
branes, but all must agree that they are only to be found in the 
great organ of sensation, which reacts upon and controls the other 
viscera, and wliich though overwhelmed as it were for a time by 
the violence of disease, subsequently recovers itself, and gives 
rise to a variety of anomalous paroxysms, until it (nervous sy»- 
tem) is freed from the destructive miasm, by the production of a 
cutaneous eruption." 

* The teitn idUmUhv: mUiaru dUcane is here meant to embrace tbe severe 
train of inlernal diseases which are aamelimes succeeded by the millet seed 
form of eruption. All (he various eruptive phlegmasioe, as scarlatiiia, small pox, 
etc. commence their career only aa functional or orcanic lesions of the mterkir 
orgaoa of the body, for which ihey must be treated, and for more than nhich 
they cannot be known, until theylmve developed theirpecultareffecta upon tbe 
lurfnce of the body. Idiopalkic miliari/ /ever, or miharv diteoae, is preciaely 
^ologouB in its operation, where the term is used to signify the abdominal dis- 
ease, which is Eometimeaof the severest character, Ihat has preceded the prup- 
tion of minute vesicles, called miliary, upon the skin. But unlike the proper 
exanthemata, this eruption does not possess a pecuharappanageof visceral de- 
rangements which invariably precede it. It eometimes supervenes upon trivial 
' occasions, when the functions of the skin only have been impaired, by that orean 
being retained for some time in an unusual deg;roB of excilBraeni, by a burthen 
of clothes, or the protracted actionof diaphoretics, aggravated by a retention of 
its encrementitious discharges : tlierefore, thoue^i the pecuharity of this diaeue 
(the eruption) can only be considered as an Incidental phenomenon, supervening 
oocasionally upon the severest abdominal disorders, it by no means dinuoishea 
Ibe vast impurtauce of the part which the sym^thetic system of nerves plays 
in the latter aSections, and of the great attention which it is oecesaary to pay, 
«Then the principal functions of lile are embarrassod by an impaired cooditii» 
of the synqnthetic system of nerves.— TVowbtor. 
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§ 121* Latent ArthritiSj of an inferior 'grade of intensity, or 
which is not yet fairly developed, often lies concealed under the 
form of sp(Mmodic affections of the hypochondria; and it appears 
to merit our particular attention, that the genuine hypochondriac 
afiections when long protracted, are finally removed by an attack 
of gout; whilst on the other hand, arthritis itself is capable of 
producing the miliary disease: hence it becomes evident, that 
there is some affinity between the merely nervous diseases of 
the'abdomen and arthritis and miliary fever. 

§ 122. In reflecting upon the nature bf intermittent /everSy I 
have thought that it might perhaps be found in the disorder and 
petverted action of the abdominal nervous system, and there 
appear indeed to be sufficient grounds to render this opinion pro- 
bable; 1st The cases of this disease are very rare, in which the 
functions of the abdominaTorgans continue vigorous, and entire- 
ly unaffected: 2d. The commencement of the paroxysms is often 
marked with vomiting: dd. We experience daily, that this dis- 
ease is mitigated, and very often entirely removed by the use 
of cathartics: 4th. A single emetic, when given previously, some- 
times suppresses the paroxysm, and not unusually removes the 
whole disease; from which it appears that this remedy makes an 
impression upon the solar plexus^ of an opposite nature to that 
which had produced the fever. 5th. When the disease is eithar 
left to itself or maltreated, congestions are produced in the abdo- 
minal viscera, induration of the liver, intumescence of the spleen, 
etc., and the general morbid state is changed into a topical affec- 
tion. This metaptosis appears to me to prove that the morbid 
action, prevails at first in all the plexuses, and afterwards mi- 
grates from one to another. For it is first apparently dissemi- 
nated in the whole territory of the ganglionic system, before it 
riios with much impetus into a single plexus, which is com- 
monly the splenic; and as the vessels are under the influence of 
the nerves, it cannot be otherwise than that congestions should 
thus be produced in the veSseU: 6th. The paro;8:y3ms of inter- 
mittent fever, are tied down to a regular rythmus, in conse- 
quence of their being radicated in the nenroiu •ystem upon 

Q 
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which nature has impressed a law, according to which they 
must perform their functions periodically, (p. 97, No. 6, and 98.) 
§ 123. Each nervous system therefore is obnoxious to its own 
diseases. But the mode in which the cerebral and Spinal nerves, 
and the nerves of the abdominal plexuses and ganglia are affected 
by disease, is the same. As in the various kinds of convul- 
sions, epilepsy, tetanus, etc., there is disorder in the voluntary 
nerves, even when no organic lesion can be discovered in them; 
so the nerves of the thoracic and abdominal viscera, may be af- 
fected without any alteration perceptible to the senses. As the 
perverted action of the cephalic brain, is reflected with great 
force upon the abdominal brain, so in turn does the latter react 
upon, and overwhelm the former; and finally as the cerebnd 
system when it is stupified as it were by the violence of disease 
destroys life, in like manner I believe, an analogous effect takes 
place in certain diseases in the solar plexus. It has been long 
taught, that sudden deaths take place in the human body, in three 
different ways, by the cerebrum, heart and lungs; and I would 
add to this a fourth, the solar plexus, the source and centre of* 
the abdominal nerves, which when subjected to a sudden con- 
cussion or any serious derangement whatever, is affected with a 
paralysis, which is speedily followed by death. There are many 
instances in which injuries inflicted externally upon the epigas- 
trium, have produced death by their mechanical effects. ISt. The 
dropping of water from any height upon the scrobiculous* cordis, 
cannot be long borne. 2d. A boy was killed from being struck 
by a playmate on the epigastrium with a snow-ball, which left 
no visible marks on the organs within.* 3d. Ruysch, who du- 
ring fifty years, taught anatomy at Amsterdam, states that sudden 
death may occur from a concussion of the mesenteric nerves 
(solar plexus) without the existence of any lesion in them which 
can be detected. 4th. An electrical discharge through the ab- 
domen, may cause instantaneous death. This is confirmedt by 

* Metzger, system der gerichtlichen Arzney-wissenschaft; 3te,. Aussabe. 
KcBDissberg, 1805. \ 142, not 2. 

f Observat sur I'anguille electrique, Recueil d'obsenrations de zoologie «t 
d'anatomie compar. torn. 1. p. 56. 
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Humboldt, who saw himself, the electrical eels, (Gymnotus 
Electricus,) when placed under the bellies of horses and mules, 
destroy the lives of these animals, by the sudden emission of 
their electric fluid. 5th. In the recession of the miliary ex- 
anthemata, by which patients are suddenly destroyed with a de- 
velopment of the severest symptoms, 'inexpressible anxiety, suf- 
focative asthma, &:c., whilst the function of the brain is unim- 
paired, there is proof that an impression is thrown upon the 
solar plexus and the par vagum which are closely connected 
together, .^nd produces the partial death of those nerves, called 
with much JAistice abdominal paralysis or apoplexy. 

§ 124. Let us now turn to the sympathetic diseases, the source 
and seat of ivhich exist in the abdomen. 

The symjjtoms are innumerable which are openly manifested 
betweea the head and the viscera of the abdomen, however great 
may be the harmony existing between these organs: for a thou- 
sand observations teach us, that there is no affection of these 
viscera, either dynamic or organic, which does not sometimes 
sympathetically affect the head. 

§ 125. Hypochondria and hysteria, of which I have just treat- 
ed, very often excite hemicrania : this affection frequently 
passes off in vehement pains, and spasms of the occiput, extend- 
ing to the neck and scapulae, or the eye of the affected side be- 
comes swoln and sparkling, is depressed within, or projected be-- 
yond the orbit, and suffers greatly by exposure to light; the pupils 
are contracted, the tears flow in streams, the palpebrae become of 
a shining redness, and serum is discharged in considerable quanti- 
.ty from the nostrils. It is easily understood how these symptoms 
are produced in the various diseases of the abdomen: for we find, 
as is displayed in the anatomical section of this treatise, that 
there is a very intimate communication of the sympathetic 
nerves, with the fifth pair, par vagum and cervical nerves. The 
intercostal nerve thererore, or the par vagum, being affected in 
the abdomen, the irritation accruing from this cause, readily 
rises into the nerves of the head, where it excites pains and 
BpasmSf which take place the more readily, as there gene- 
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pally occurs at the same time, in consequence of the abdominal 
spasms, a greater congestion of blood in the vessels of the head. 

§ 126. We learn from daily experience that sympathetic cepha- 
lalgia, arises very frequently from obstruction of the bowels. F. 
Hoffman, Vam Swieteit, and a host of others, have cured the 
severest cases of this affection, by cathartics. In whatever man- 
ner, the affections of the head are produced, it is certain that the 
abnormal state of the intestines, is reflected by the nerves to the 
brain, although by the application of an irritant to the intes- 
tines, viz. purging, it may again be attracted downwards, 

§ 1S7. The congestion and induration of the chylopoietic 
viscera, effect such a change in the sensibility and tone of the 
abdominal nerves, as to give rise to injurious sensations, and in 
consequence of this, disagreeable impressions are carried to the 
head, the effects of which are manifested either by headache or 
vertigo. It isjikewise deserving of remark, that affections thus 
produced, sometimes attack the head upon the side of the dis- 
eased viscera, so that from a lesion of the liver, beside the ce- 
phalalgia of the right side, there is especially, a tinnitus of the 
right ear^ and occasionally the same phenomenon is observed in 
the disease of the spleen: this may now be very readily explain- 
ed, since Jacobsdm has detected the anastomosis in the tympan- 
um (§ 46.) 

§ 138, Every one is aware, that intestinal worms, occasionally 
produce a variety of diseases. There are many examples of the 
occurrence of spasmodic affections from this cause, especially, 
headache, spasms of the neck and torpor of the principal senses. 
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§ 129. There ^re many msea of si/mpalhe(ic soporose disease 
bordering on apoplexy and belonging to the same class of affec- 
tions which seem to ascend from the interior of the abdomen to the 
brain, and that may be removed by the evacuating plan with 
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iuch inyariable and complete success, that scarcely one good phy- 
sician can be found, to object to the use of cathartics. 

The same thing occurs in sympathetic delirium, the origin of 
which is so frequently found in the pra&cordia, that every 
day's experience confirms the saying of Tissot,* " that in twenty 
cases of either acute or chronic delirium, eighteen arise from 
the hjrpochrondria.'' That all these affections of the brain, de- 
pend solely upon the morbid condition of the abdominal nerves 
is manifest from this fact; that in the same class of diseases 
when arising from known causes, as for instance, poisonous in- 
g^sta in the stomach, no organic disorder can be detected in the 
cavity of the cranium. 

I admit however that a cure may be produced by the same 
mode in idiopathic diseases of the brain, when we act upon the 
intestinal canal, and excite revulsion towards the abdomen. But 
this fact itself and the success of its application, furnishes another 
argument in behalf of the intimate connection, that is believed 
to exist between the head and the nervous system of the abdo- 
men. 

§ 130. No one will doubt thepropriety of enumerating «ym- 
pathetie agrypnia among the afiections of the abdominal nerves, 
who considers with me the numerous causes of irritation pro- 
ceeding from the abdomen, that augment nervous action, deter- 
mine the movement of the blood towards the head, and obstruct 
the supervention of the principal causes of sleep. 

Hence we find that those who have gorged themselves at 
supper, are wakeful after the first period of sleep has passed, 
and are scarcely able to fal^^into repose again. We hear very 
often, when there are no strong sensations, or severe symptoms 
to excite suspicion of incipient cerebral disease, that patients 
labouring under acute fevers, have passed many sleepless nights, 
or that when sleep did supervene, it was interrupted or dis- 
turbed with frightful dreams. If we open the bowels in these 
eases, which before were constipated, if we loosen and evacuate 

* Dissert de feb. bOias. opuso. 1 1. p. 77. 
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the humoursf collected in the primae viae, which are corrupted 
by their detention, and irritate the nerves; if we excite the 
languid and almost suppressed vital movement of the intestinal 
canal, by the aid of purgatives; we find that sleep of a more 
natural kind, will be speedily regained by the patient 

§ 131. I have often observed a species of insomniay which I 
believe arose from an irritation of the nervous system of the ab- 
domen. It occurred in cases of the miliary disease; for after 
this affection had been chiefly subdued and the remaining symp- 
toms were fast disappearing, an inveterate state of vigilance 
nevertheless existed for many weeks, which exhausted -the pa- 
tient's strength. I convinced myself, that this symptom was 
owing neither to the existence of fever nor to the congestion of 
blood in the head; but that it arose from a disagreeable sensa- 
tion, diffused over the whole abdomen, and from obscure and 
irregular movements perceptible within that cavity. 

I have noticed in general, that there exist diseases, and certain 
states of life in which the ganglionic system, when it has become 
unusually excited, and, if I be allowed the expression, morbidly 
vigilant, overwhelms and oppresses the cerebral system, acts 
upon the encephalon like the external senses, and prevents it, 
although fatigued, from obtaining repose. I have seen some un- 
fortunate patients who, though they had but just fallen asleep, 
would be suddenly awakened, in dismay, by a powerful and ap- 
parently electrical shock, from the epigastrium; an afflicting phe- 
nomenon, to which they were subjected for many months. 

^ 132. The sympathetic affections of the eyes and nostrils, 
depending upon causes within the a||domen, were known to phy- 
sicians from the earliest ages. 

The physicians of Vratislaw,* describe a severe epidemic 
opthalmia, complicated with vehement headache, and a liabi- 
lity to blindness, arising from some, disorder in the hypo- 
chondria, in which nothing proved of greater utility, than 
free catharsis of the bowels, occurring either spontaneously, or 

* Hist. morb. Vratislaw. Laus. et. Genev. 1746, p. 237. 
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provoked by medicines. We are told by Fotheroill,* that 
he cured chronic opthalmia by the aid of tonic medicines^ 
which restored the powef of the stomach and intestines.- 

Corrupt matter, adhering to the intestines, and infesting their 
nerves, is very ofteh the only cause of dilatation of the pupil, am- 
blyopia, nyctalopia, hemeralopia, and amaurosis. The most fre- 
quent complaint of hypochondriacs, also, is that" the eyelids oscil- 
late and tremble, as at the approach of sleep, attended with some 
sensation of roughness and weight; and that they feel a pressure 
over the supercilia and forehead like the constriction of a band. 
As to the shedding of tears, the livid circles surrounding the 
palpebrae, the inflation of the lower eyelid, every one knows, 
that they indicate some nervous affection of the abdominal viscera; 
hence they are habitual to those who are afflicted with worms 
or chlorosis, or during the period of menstruation. 

In regard to the sympathetic affections of the nares, the false 
perception of odours, and the troublesome pruritus with which 
the verminose are vexed, the hemorrhagies from the obstruct- 
ed viscera of the hypochrondia, etc. all furnish very evident 
proofs that the action of the jibdominal nerves is of a perverted 
character and is directed towards tHe'-head. 

§ 133. If I am. not greatly mistaken, I have observed a pecu- 
liar sympathy^etween the teeth and a disordered state of the 
abdominal nerves. I have found that the cause of obstinate 
tooth-ache oftener exists in disorder of the chylopoietic viscera 
than in any defect, depending upon the crasis or constitution 
of the fluids. Women who are especially liable to hypochon- 
driacal attacks, have their teeth frequently in a state of caries, 
atrophy, or necrosis, although they may make use of the best 
articles of provision, and exhibit no symptoms of depraved di- 
gestion. The hysteric passion, on the contrary, I am convinced 
produces this phenomenon much more rarely; which is of »o 
constant occurrence in the preceding case, at least in our M^on 
of country, that one would be justified in. immediately conjee- 

* Of the use of tbe Cort. p^ruv. in scroph. disord. Med. obsenr. and inquir. 
vol. I. p. 303. 
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turing the existence of abdominal irritation from the diseases of 
the teeth. 

§ 134. The action of tlie abdominal nervous apparatus is not 
limited to a few fixed parts alone, but extends in such a manner , 
likewise into the otlier nerrouH system, (which is formed of the 
encephalon and medulla spinalis,) that it is capable of altering com- 
pletely, and very frequently of depressing the tone and energies 
of the latter. Hence arise laaaitude of the joints, hebetude of 
the external senses, and the purely sympathetic asthenix.— 
There exists sometimes, as Van Swieten" thought, in diseases 
in the region of the praecordia, something that prostrates as with 
a poisonous blast, all the energies of the system in a moment, 
and whilst it continues to act, is productive of the greatest debi- 
lity; although there is no wasting of the fluids, nor any observa- 
ble change in the solids or liquids. Hence arose the surprise 
expressed by Sydenham, t that in continued epidemic fevers, 
there should be, beside other symptoms, such as anxiety, jactita- 
tion, and laborious respiration, great and sudden prostration 
of the forces, all of which were susceptible of being removed 
by the exhibition of a single emetic. Thus, as the result of hi» 
experience, Ballonius:!: has also most judiciously observed, that 
even in the most depraved condition of the fluids, there was not 
80 much depression of the bodily apd mental energies, and that 
the physician need not fenr the production of debility in such 
cases by the use of evacuanla; a precept which the authors above 
have strenuously enforced, and the correctness of which has been 
proved a thousand times over by its successful application. I 
admit, however, that these observers have ascribed the diseases 
arising from the abdomen, to corrupted, pituitous, bilious, sa- 
burral humours, etc. j but whatever may be the opinion we enter- 
tain in regard to the true existence of these humours, it is 
nevertheless positively determined, that the abdominal sensitive 
system, when either primarily or secondarily affected, may trans- 



» Comment, in Boerb. Aphor, t, 3. p. 371, 272. 

t O^ier. t. i. p. 33. 

t Oper. 1. 1, p. 1. 153. 157; L IV. p. 130. 
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pose tiie affections of the abdomen from place to place in the 
organism: whence it is that those who are not in the least tinc- 
tured with humoral pathology, are compelled to fly to nervous 
action for the explanation of the phenomena of disease. 

^ 135. But the physiological condition of the system itself^ as 
well as experiments upon healthy individuals, fully prove the 
influence of the nutritive nervous, over the animal nervous 
sphere. For how powerful is the sympathy, we daily observe . 
between the strength of the joints and sensef^ and the viscera of 
digestion? A certain geometrician, who, before dinner was able 
to solve the most difficult problem, became totally stupid after 
eating very largely of a repast Hence with the greatest pro- 
priety BoERHAAVB* says, " When I see the writings and listen to 
the conversations of the wise, who consider that the nature of 
their thoughts depends solely upon themselves, I am astonished 
that food alone can be capable of overwhelming that particle of 
divine flame, the human mind.'' 

Let a healthy individual, take a good sized dose of opium, or 
of any other poisonous medicine, as for instance,, hydrocyanic 
acid; he will speedily feel intoxication, heaviness of the head, 
languor of the joints, inertia, will stagger, etc., though the medi- 
cine may have not yet passed beyond the limits of the stomach. 

^ 136. When this antagonism which exists between the abdo- 
minal nervous system and the cerebral, is well understood, we 
shall no longer be astonished at the sudden diseases which carry 
off the sick, by paralysis or apoplexy of the brain. For what- 
ever may be said in relation to those cases of apoplexy, of which 
the cause exists in the abdominal organs, ^should be attributed 
originally to the irritation, derangement, an'd disease of the nerves 
of the interior of the abdomen. In intermittent apoplectic fevers, 
therefore, (pernicious intermittents of Alibert) the morbid cause 
IS generally found to exist in the abdomen. We find no mention 
made of any remarkable disorder of the cerebrum, as being the 
idiopathic cause of this disease, t 

* Prselect academ. vol. iv» p. 488. 

f Werlboff, obs. de feb., p. 21. Medicus. Beobacht 1. p. 379. 

R 



130 STRUCTUBE OF THB 

It is proved from experience in a similar manner^ that the 
essential cause of arthritis^ (§ 121) may be either retained in the 
nerres of the viscera, and not obtruded upon the joints, or, when 
incautiously thrown back from the joints upon the nerves, pro- 
duce cerebral apoplexy, which may be properly considered of 
the spasmodic species, since by the concurrent testimony of anato- 
mists, it is very frequently impossible to discover any material 
cause of this affection after death, either in the encephalon or 
nerves. 

There are many other examples of sudden death, arising from 
affections of the mind; to wit, from joy, fright, fear, rage, which 
appear to assail the nervous centre of the abdomen, and to de- 
stroy the individual by producing a paralysis or apopleocy of 
the latter^ (§ 123) and not by Hie paralysiSf or apoplexy of the 
brain. 

^ 137. In all the diseases to which we have hitherto alluded, 
the affection of the abdominal nervous system, is only of a dyna- 
mic character, consisting solely in a derangement of its forces^ 
tod vital properties; its vitality is either exalted or diminished, 
or varies from its usual condition, without any organic change ca- 
pable of being detected in it by the senses. But this disorder, 
morbid tone, or ataxia^ of the nerves, exercises, by degrees, 
more and more influence over the organs, brings them into its 
own morbid sphere of action, if I may be allowed the expression, 
and finally generates diseases, in which genuine alteration of 
structure is visible. Examples will furnish a better illustration 
of this subject 

§ 138. Grief, melancholy, and all mental afflictions which de- 
press the vital power, and are for that reason called sedative^ 
produce a change in the tone of action of the abdominal nerves. 
Spasms are then produced, which disturb the action of the vessels, 
from which necessarily follows a stasis of the fluids in the capil- 
laries, from the retarded motion of the blood; and lastly, infkrc- 

* Those diseases are said to be eCJa^IeK, which attack in a va^e, incgnlar, 
disorderly maimer. A. Fobsii oeconomia Hippocratis. Hence Sie term ataxia 
bas passed through the ancient, as wdl as most recent medioal writings. 
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tion of the vessels, obstruction of the viscera, and genuine or^ 
ganic diseases. Protracted mental depression arising from the 
sufferings produced by disease at the praecordia, have been known 
to give rise to aneurisms of the heart, and very frequently of the 
larger vessels. Many ynfortunate individuals who have been 
pursued by adversity, and loaded with an insuperable crowd of 
afOictions, have in the course of time become affected with indu- 
rations of the epigastric viscera, particularly of the pylorus, and 
finally of the pancreas, liver, and spleen. In a love sick girl, 
who had sunk under the blighting of her matrimonial prospects, 
I discovered a peculiar organic disease of the ovaries; which it is 
my intention to describe in another place. 

All the changes of these organs depended primarily upon the 
altered state of the nerves, and were undoubtedly dynamic dis- 
eases before they degenerated into organic, 

§ 139. I have been fully convinced by the most attentive ob- 
servation of disease, that spasmodic (spasticus) symptoms always 
for a considerable time, precede organic alteration. 

1st In affections of the head, every one knows that convulsive 
movements of the facial muscles, gritting of the teeth, strabis- 
mus, etc., indicate a serious lesion of the brain. 

These symptoms should, I think, be enumerated merely as 
the prodromi of dropsy of the ventricles, because they are some- 
times treated with the happiest success; which, in my opinion, 
can scarcely ever occur, if a collection of water has already taken 
place in those cavities. The perverted action of the brain, is by 
no means circumscribed to the cavity of the cranium; it is extend- 
ed to distant regions of the body, whence organic diseases are pro- 
duced. After lesions of the brain, there is undoubtedly a dyna- 
mic disorder of the nervous apparatus of the liver, antecedent to 
the inflammation and suppuration of that organ. Various hypothe- 
ses have been invented to explain the connection between the^ 
brain and hepatic system, none of which have yet been at all satis- 
factory. I may with better reason refer it to a communication 
of nerves, and chiefly to the communion of the right par va- 
gum with the solar plexus, by which the cerebrum is connected to 
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the right semihinar ganglion, from whence emanate directly the 
posterior hepatic nerves. 

Snd. Aneurisms of the heart exhibit preparatory symptoms 
depending upon irritation of the nerves, especially when they 
originate from gouty affections, and are slowly formed. 

The heart is often, for a long time, subjected to palpitation 
and tremors, or nervous oscillations, before it^ is affected with 
the genuine form of dilatation. 

3rd. The morbid affections are very diversified which precede 
the alteration, of the lungs. The patient is often, for many 
years, obnoxious to spasmodic attacks, to which at length super- 
vene ossifications of the trunks of the arteries where they emerge 
from the heart, as occurs, for instance, in many cases of angina 
pectoris. I have likewise seen some forms of phthisis, that in 
their incipient stage, presented no symptoms but those of abdo- 
minal neuralgia; viz. paroxysms of hypochondriasis, dyspepsia 
and swelling of the hypochondria. The lungs, in these indivi- 
duals, seemed a long time absolutely unaffected; so that, from all 
appearances, it might have been said, that the general and nerv- 
ous affection was suddenly changed into an organic lesion. I 
saw a young girl, who finally fell a victim to pulmonary phthi- 
sis, in whom the disease had begun with a pain in the knees, 
which was followed from metastasis, with gastric oppression, and 
anorexia. 

I have attended patients, during many months, who laBbured 
under a slow fever, and in whom there appeared to be no symp- 
toms of disease of the lungs, until their organic lesion was sud- 
denly developed. 

4th. In abdominal diseases, the nerves are sympathetically 
affected before they produce organic lesions in the viscera to 
which they run. I am acquainted with many instances of indu- 
ration of the pylorus, which have arisen after a long continu- 
ance of hypochondriasis. The symptoms of a more or leas 
severe character, which constitute in the first place, a lesion of 
the stomach, iAtestines, liver, spleen, etc. are, in general, nothing 
but dynamic spasms (insultus) of the nerves, and which clearly 
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demonstrate^ that there is in these cases some peculiarly preter- 
natural degree or violence of action, (if the expression be allow- 
ed,) by the intervention of which the organic disease is pro- 
duced. Of all the other symptoms, however, the extrication of 
flatus, or pneumatosisy is the most conspicuous, (p. 109,) which 
arises from the perverted action of the nerves. There is no 
disease of the abdomen, the lesions of the peritoneum not ex- 
cepted, but in, which there is observed a troublesome and fre- 
quent evolution of gas. This is always ascribed, and erroneous- 
ly, to dyspepsia, to the retrocession of miliary eruption, to 
hysteria, etc. ; but the evolution of flatus is most generally S)rmp- 
tomatic of some disorder of the nervous system, and of the incu- 
bation of some future organic disease. The strange sensations 
of the' sick, which it is vain to attempt to describe in words, 
sdch as inquietude, wandering pains, sighs and groans which 
they unconsciously utter when asleep, all attest the existence of 
the same afiection of the nerves. In nearly all diseases, both 
dynamic and organic, jactitation, anxiety, tension of the prsecor- 
dia, dread of death, etc., in the sick, give me the greatest alarm; 
because these phenomena (when they do not depend upon hypo- 
chondriasis or hysteria) indicate the most serious afiection of the 
sympathetic nerve. 

§ 140. Although it has been said, that there is nothing in the 
afiections of the sympathetic nerve to be detected by the senses, 
yet I am convinced, by attentive autopsic researches, that phleg- 
masia positively do occur in that nerve, corresponding to vari- 
ous diseases. Hence I am fully convinced, that other organic 
changes might be foilhd in the intercostal nerve, if the cultiva- 
tors of anatomy would sedulously investigate the subject I 
will narrate, in the mean time, what I have myself verified by 
the most careful observation. 

§ 141. A female of excellent habits, who had sufiered from 
the age of puberty with spasmodic and hypochondriacal symp- 
toms, and had twice been attacked with incomplete apqplexy 
which left an imperfect paralysis of the right side of her face, 
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was married, after she had passed her forty-second year, and be- 
come pregnant fifteen months afterwards. She was subjected, 
after the eighth week of gestation, to a series of afflictions, under 
the excruciating torments of which she ultimately died; to wit, 
spells of vomiting, the commonest symptom of pregnancy, which 
occurred more than thirty times a day, and produced such dis- 
tress, that for three months every thing that was taken into the 
stomach was immediately rejected: and although every measure 
was tried likely to arrest vomiting both internally and external- 
ly, during the last seven days of her existence, not even a single 
drop of the water she swallowed was retained in the stomach. 

From these repeated attacks of vomiting, the fauces and interior 
of the mouth, became first inflamed and subsequently mortified, 
emitting a most fetid odour; the fingers themselves, which the 
patient sometimes put into her mouth, were ulcerated from the 
effects of the putrid sanious discharges. But the most distress- 
ing symptom of all, was a burning pain in the course of the 
vertebral column, and in the lower portion of the right hypo- 
chondrium, which produced several twists in the body and ex- 
hausted the strength of the patient by incessant jactitation, day 
and night. The only way in which this pain could be alleviated 
for any length of time was, by dry friction; at first with the 
hand, and afterwards with the towel; which .at last were so fre- 
quently repeated, as to excoriate the whole surface. Her wretch- 
ed existence was finally terminated under the worst form of 
marasmus. I carefully examined the body of this female forty- 
eight hours after death. The cranium appeared to me unu- 
sually small, although the individual was not at all deficient 
in intellect I removed the cranium, but could detect nothing 
prajternatural in the cerebrum, which, however, I most studious- 
ly examined, because this woman had beeii tortured during 
nearly the 'whole period of her life, with paroxysms of occipital 
headache, the severe pain of which could only be removed by 
continued pressure with the hands upon the head, assisted by 
large doses of opium. 
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I was likewise unable to detect in the encephalon any organic 
cause of the chronic delirium to which she had been subject, and 
which for a very long period had disordered her sleep. 
. The neck showed a scrofulous enlargement of the glands^ a 
complaint very usual with us, but which in no way had caused 
injury by pressing upon the blood-vessels. 

The thoracic viscera were perfectly sound. 

The stomach, which the discharges of black vomit that had 
occurred in the disease had induced me to believe gangrenous, 
exhibited no organic affection: neither in the intestines nor uri- 
nary organs could any change of structure be detected. The 
liver was the only abdominal viscus that appeared diseased; it 
was of a livid colour. In the uterus, which was then in the fifth 
month of pregnancy, there was no appearance of disease, except 
a few fibrous tumours in its substance of the size of walnuts. 

The neck of the uterus was hard, and perfectly closed at its 
external orifice, which had prevented me from succeeding in the 
efforts I had to make to produce abortion, in order to get rid of 
the continual vomiting in this way, by removing the 'cause. 
The foetus was healthy and in its natural situation. 

Having removed all the viscera, I sought out the semilunar 
ganglia, which I likewise separated from the body, and most 
carefully examined in our anatomical amphitheatre. These 
bodies were not, indeed, found converted into any foreign sub- 
stance, but were of an intensely red colour, which, by some ex- 
perienced men and distinguished anatomists, to whom I com- 
municated the case, was admitted to be the product of true and 
genuine inflammation. This inflammation was so obstinate^ that 
the ganglia, after three days maceration in cold water, were' but 
little altered in colour: I then had a drawing made, of the right 
ganglion, of which a representation will be found in Plate IV. of 
this treatise. Its superior part was of a lively red ; but the inferior 
from which the mesenteric branches are sent off, was of a livid co- 
lour. The splanchnic nerve just before its entry into the gan- 
glion, appeared to me much broader than usual. 

I am strongly led to believe that this singular inflammation of 
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the ganglia^ which I then only, distinctly and satisfactorily ob- 
served for the first time, formed, in the case of this female, a 
chronic affection, which had been gradually increasing in inten- 
sity during a long period of time. Should not the numerous 
nervous and hypochondriacal afiections, the excruciating, but 
merely symptomatic headaches, and the delirium she early ex- 
perienced in her sleep, all which were so conspicuous in this 
case, be attributed to this morbid alteration? All these^ symp- 
toms which had existed nearly the whole period of her life, 
(from the age of puberty) were undoubtedly raised to the highest 
degree of severity, by the unhappy circumstance of her preg- 
nancy, by which the nervous disease of the abdomen was in- 
creased, and finally gave rise to the emesis, which proved fatal. 
I am at least, myself, convinced that the burning-pain at the ver- 
tebral column (except the cause of the disease, should possibly 
have been concealed in the medulla spinalis, which I was not al- 
lowed to examine) depended upon the inflammation of the gan- 
glia. 

§ 142. This observation has induced me to be very attentive 
to the condition and character of the semilunar ganglia and solar 
plexus in diseases in which I suspected an aflection of the abdo- 
minal nerves, and where spasmodic symptoms had existed either 
in the viscera of the thorax or epigastrium. 

I dissected the body of a girl, six years of age, who had been 
seized with epidemic pertussis, which was first converted by 
metastasis into a spasmodic vomiting of three days continuance, 
and finally degenerated into an incurable form of clonic convul- 
sions, from which she died. 

I found the whole left part of the solar plexus in this case inflam- 
ed, whilst the right appeared to be in a natural condition.* In 
order that I might more satisfactorily ascertain whether in this 
place there existed genuine inflammation, which possibly might 
have been only accidentally red, I immersed the plexus for a few 
days in pure water. At the end of this period, although the red- 

* See plate V., fig. 1. 
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nesfl of the inflamniation was removedi jfchere ^H ^ni^ted a yet* 
lowness in the part affected, not discoverabte in the other healthy 
portion; this proves that sonie alteration had taken place in the 
former.* 

I sought in vain for the causes of these convulsions, in the eia* 
^ ' cephalon of this subject, since they were, no doubt, entirely 
symptomatic, and produced by the morbid reaction of the solar 
plexus upon the brain. 

AiTTENniETHt the celebrated professor at Tubingeny on ex- 
amining lately, the body of a girl who had died from pertussis, 
found the par vagum inflamed in the whole of its course through 
the thorax. The neurilema of this nerve was elegantly displayed 
in consequence of the vessels being filled with blood, and the 
nervoys pulp was also of an imperfect red colour. The cardia<^ 
nerves, and the thoracic portion of the sympathetic nerve had 
likewise suffered some alteration. 

The same author asserts that he has seen the abdominal nerved 
themselves a little changed, in subjects who had died from typhus 
fever. This obset^vation I am not able to confirm by any expe^ 
rience of my own. 

§ 143. I have received the detailed history of two cases 6t 
disease, which plainly denotes the existence of inflammatioi&itt 
the semilunar ganglia, t 

The first occurred in a man forty seven years of age, vx whdm 
a fibro-cartilaginous tumor, which was loosely attached to the 
dorsal spine, had been removed by the knife. Two* years aftet' 
wards he returned to the Hospital for relief, requesting thaltT' 
another tumor, which had been developed upon the site of thci- 
former, and over which the «kin was highly inflamed and ulcerat-* 
ed, might also be cut out. He had been previously affected with 
a diarrhea, and exposed at the same time to the cold, hi the fainy 

♦ Sec plate v., %. 2. 

f TubingerBlcelterfarNatarwissenchaftund Arzneyknnde; erster Band» 

1815. 

t These observ^atioos were communicated to me by Dr. Abon ssoHxr, a tery 
able Surgeon of the Strasburg HospitaL 
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moath of October; he was immediately seized upon entrance, 
with trismus and opisthotonos, in consequence of which he died 
in about three days, in despite of all the medical aid we could 
afford him. In the examination of the body, there was nothing 
unusual discovered, exc6pt, 1st a vascular network well filled 
with blood, upon the surface of the spinal marrow, and a quanti- 
ty of effused serum within the sac formed by the dura mater; 
and 2d. a very distinct inflammation of the semilunar ganglia. 

The other history was that of the disease of a woman, thirty- 
six years old, who in her second pregnancy, was subjected to 
TOmiting throughout the whole period of gestation. It con- 
tinued after pai-lurition had taken place, but was rendered at 
least milder, by the appearance of a furfuraceous eruption upoa 
the breast and arms. 

To these morbid symptoms were afterwards added inflamma- 
tion and swelling of tlie left knee, and diarrhea; but after the 
supervention of the latter, the vomiting which had been so obsti- 
nate and continual for almost three years, was brought to a close. 
Finally, hectic fever was developed, which by exhausting the 
strength, gradually terminated the existence of this suffering fe- 
male. Onexamination after death, the villous coat of the stomach 
app^red to be inflamed, and thicker than usual, especially to- 
wards the pylorus, and the semilunar ganglia were found in a 
state of genuine inflammation. 

In the body of a hoy ten years of age, who had died from the 
retrocession of a miliary eruption, attended with symptoms of 
great anxiety, oppression of the chest, and distention of the epi- 
gastrium, I found aplace in the left trunk of the intercostal nerve, 
highly inflamed between the eighth and tenth ribs, with a phlo~ 
gosis of the ninth and tenth thoracic ganglia, and their two anas- 
tomotic branches from the costal nerves." 

These marks of disease in the sympatiietic nerve, should not 
assuredly be despised, nor the inflammation be lightly thought of 
in which the vital forces are undoubtedly raised to the highest 

* See pl&le VI. fig. 11. let e. 
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grade of intensity, and produce phenomena of a more or less 
serious character. 

§ 144. On examining into the condition of the nerves in dis- 
eases of the lungs, I discovered another alteration which is pe- 
culiar to these organs; to wit, in that species of peripneumony, 
in which the lungs become red and slightly indurated, and which 
from its similarity in appearance to the spleen, should I think 
be called splenification or red hroncho-puriform congestion ; 
the nervous filaments attending the ramifications of the bronchia 
were found equally red, a little more tumid, but much more 
tender than usual; so as to be broken by the slightest degree of 
force. 

This however is the only state of the lungs in which I have 
been able to discover any organic change in the branches of the 
nerves: they presented nothing unusual in the ulcers or vomicae, 
in the hepatiform induration, or in any of the tubercles of the 
lungs. I examined the lungs of a female filled with numberless 
tubercles, of |irhich the largest was the size of an orange, and the 
smallest that of a cherry stone: The whole weighed nine pounds 
after the heart had been separated. All the tubercles were form- 
ed of a matter resembling the foetal brain, not enclosed in cysts, 
but in contact with the parenchyma which was perfectly healthy. 
The whole of the superior lobe of the right lung, was converted 
into avast sac, filled with this pultaceous substance, with which a 
mass of coagulated blood was mixed. The pulmonary nerves, 
when examined with the greatest care, were not found to differ 
in the least from their healthy condition. They ran into, and 
perforated the tubercles; but without undergoing there any al- 
teration, or as was believed, leaving in them any of their filaments. 

§ 145. I have very frequently seen the nervous branches com- 
posing the anterior and posterior pulmonary plexuses, compress- 
ed, displaced and forced apart by lymphatic glands, that were so 
congested as to form a tubercular mass — ^but still more frequently 
by calcareous tubercles which were firmly attached to the bron- 
chia. When these glands, abounded with black fluid, I have 
seen the incumbent nerves died with the same colour; they like- 
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usual, as ] 

they were very easily ruptured. 
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wise appeared to me in these cases more tender than usual, a 
they were very easily ruptured. 

But in regard to the atony concretions, I have many times 
found them so closely attached to the nerves, that tliey could 
only be separated from them by considerable force. Besides in 
the lungs, I have found the nerves in a similar condition in the 
Bolar plexus, at the margin nearest the capsula renalis, I have 
likewise found a small concretion of the size of a cherry slone in 
the trunk of the par vagum, separating its filaments from each 
other, whilst the functions of the lung and stomach were in these 
cases unimpaired. 

^ 146. The observations I have made in reference to the car- 
diac nerves, have principally been in cases of aneurism of the 
aorta; for these nervous cords rarely suffer any organic change 
in diseascsof the heart. 

I have discovered in cases where the arch of the aorta wa« 
very much dilated, that the nerves were apparently received into 
grooves in the thickened tunics of the artery, whilst in their ordi- 
nary state, they appear like reddish bands simply agglutinated to 
the vessel. They seemed to me also, more elongated and redder 
than usual in these cases; in every instance the patient had com- 
plained of a burning pain in the breast, which I could ascribe to 
no other cause than the inflammation and deranged condition of 
the nerves; for there w.is nothing unusual to be found in the other 
organs or in the nerves contained in the cavity of the thorax. 

§ 147. An unmarried female, sixty-four years old, who was 
subject to a great many morbid affections, I'emained under my 
care during a long period of time. She had formerly suffered 
from gout in the hand, which left behind it some deformity of 
the metacarpal bones: She was again attacked in 1S19, with ar- 
thritis, to which was added a miliary eruption, covering the 
whole of the left arm. Symptoms analogous to hydrothorax, 
speedily made their appearance, but which was removed by 
venesection — a measure strongly indicated in consequence of the 
imminent danger of suffocation. * 

Her health then became considerably improved, ard continued 
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80 during several years; emaciation and debility subsequently 
occurred, and finally, another attack of asthma was developed 
which harassed the patient by da^ and night For many months 
she was unable to breathe, save in the erect posture, had a small 
and very irregular pulse, a pallid face, speech checked through 
feal'of sufibcation, oedema of the feet, obscure and pulsatile move- 
ments in the upper part of the left side of the thorax, and pain in 
the humerus of the same side, all which indicated the existence 
of organic disease in the lungs and praecordia, which was con- 
sidered at one time to consist in hydrothorax, at another in con- 
gestion of the lungs, and subsequently in a disease of the heart 
or larger vessels. The use of antispasmodics aggravated all 
these symptoms- Venesection alone afibrded relief, which was 
however but of a few hours duration. This woman finally died 
in the clinical institute of this city, with all her mental functions 
unimpaired. 

Upon opening the body, a large quantity of serum was found 
in the right cavity of the thorax; the lungt)f the same side had 
sufiered the. broncho-puriform induration, the left lung was 
shrunken, there was also dropsy of the pericardium, and the cavi- 
ties of the heart were dilated^ so as to form what is called passive 
aneurism: the parietes of the anterior ventricle, were extremely 
thin, scarcely two lines thick. The pulmonary artery-' which 
was very much dilated, was an inch and nine lines in diameter: its- 
orifice was an inch broad. The diameter of the aorta at its ori- 
fice was very little above seven lines; but immediately after its 
origin, it was dilated into a vast sac, two inches and seven lines 
in diameter. The adscititious tunic of this artery formed of the 
reflected pericardium, was thickened, whitish and changed to a 
cartilaginous consistence; between the other tunics there existed 
numerous osseous scales; but there were no ossifications or stqny 
incrustations discovered in the semilunar valves of either the 
aortic or pulmonary arteries, in the fleshy rings which separate 
the ventricles from the auricles, nor even in the valves of the 
ventricles. But the principal disease we met with in these 
places^ was an aneurism arising from the concavity of the areb 
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of the aorta, three inches and three lines broad, and two inches 
and eight lines In height, furnished with dense parietes which 
were formed of pseudo-membranes, placed one upon another. 
The aneurismal sac, was intimately connected with the pulmo- 
nary artery by very short and dense cellular texture: and the 
par vagum and phrenic nerves, which rested exteriorally upon 
it, were enclosed between tJie pseu do -membranes of its walls. 
But which more particularly merits attention, there were no 
nervous branches to be found between the aorta and pulmonary 
artery, proceeding as is usually the case towards the heart for the 
formation of the coronary plexuses. But the aneurismal sac 
itself, was filled with polypous blood, denser and more lamel- 
lated at the exterior than within. 

't'his autopsis furnishes a satisfactory explanation of the phe- 
nomena which were perceptible during the life of the patient 
Orthopnea was certainly to be expected to have occurred in the 
latter period of the disease from the hydrothorax and hydrops 
pericardii. 

The congestion of the right lung in its inferior portion, and 
the shrivelled condition of the left, served to render the orthopnea 
more severe. The aneurism of the aorta produced the obscure 
pulsatile motion in the left cavity of llie breast, and perhapa the 
pain in the left humerus. But is it not probable tliat the diseas- 
ed condition of the nerves bore a part in the production of these 
phenomena ? Would not the compression of the phrenic nerve 
and par vagum by the dense false membranes of the aneurismal 
Bac, prevent the nervous influx into the organs, to which those 
nerves belong? Was not also the shrivelled state of the left lung 
produced to all appearance by the constriction of the par vagum? 
And is it likely that the absence of the principal cardiac nerves 
was of no importance, or that this did not constitute one of the 
causes of derangement in the action of the heart? 

§ 148. In a case of aneurism of the heart, where an active 
dilatation of the left, and & passive dilatation of the right ventricle, 
were produced by bony concretions, 1 observed at the commence- 
ment of the arch of the aorta, and in the callous ring of the 
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aortic yentride, an osseous scale, an inch in length, with spin- 
ous' processes projecting toward the base of the heart, and situat- 
ed in the sulcus which separates the right ventricle from the 
auricle. In dissecting out the anterior coronary plexus, I found 
.its branches completely surroujided this scale, and by which I 
have no doubt, they were much irritated in extraordinary move- 
ments of the heart 

§ 149. In the heart of a female thirty-one years old, who had 
died from hectic fever after congestion of the lungs, I found the 
principal cardiac nerve of the right side, tumid, reddish, and 
gangliform, near the base of the heart, for a space of eighteen 
lines, and two and a half broad, exhibiting a blackish point in 
the middle; this enlargement differed from the true ganglion in 
this respect, that it was softer, and when pressed with the finger 
appeared to be hollow; which, however, was not found to be 
the case on dissection of the nerve. 

§ 150. The inflammation peculiar to the nerves of which we 
treated (§ 140 — 143) differs from that, which seems only to be 
communicated to them by the phlogosis of neighbouring parts: 
for in this case the redness of the nerves is less intense, and dis- 
appears by macerating them in water. 

In a very violent case of pleurisy which I dissected, the first 
thoracic ganglion was neither increased in size, or density; but 
upon its surface there was a red vascular network, elegantly de- 
veloped. The redness did not in this case extend into the cen<* 
tral structure of the ganglion, which when cut in two, appeared 
of the same colour as the other ganglia that were perfectly 
healthy. The same fact, with little variation, was noticed in the 
nerves of the intestines. 

Part of the jejunum, contained in a hernial sac where it was 
incarcerated, exhibited the deepest inflammation in all its tunics, 
as well as in the mesentery. I eagerly embraced this opportu- 
nity to examine into the nature of the nerves, and determine 
whether they were in such cases, in a state of inflammation or 
not I found the intestinal nerves more red and pulpy than 
usual, and even somewhat pellucid: whilst on the contrary, their 
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trunks near the place of incarceration, were of their tURial cha- 
racter and colour. Will it then not be correct to infer from this 
autopsis, that the medulla of the nerves may be locally nouriab- 
ed, increased and modified without the other portion of the 
nerves being affected by the alteration? 

§ 151. The branches of the sympathetic nerves hiavs appeared 
to have been enlarged in various diseases, A. Duncan* has 
noticed a case of diabetes, in which the urinary bladder was very 
much dilated, and the sympathetic nerve three or four times 
larger than usual, from its ingress into the abdomen to its termi- 
nation in the pelvis. 

I have myself observed the nerves forming the suprarenal 
plexus, much thicker in disease, where the capsular renales (renes 
succenturiati) which were more than twice as large as usual» 
had degenerated into tuberculous substance. 

There were eight branches sent off from the right semilunar 
ganglion, to the suprarenal capsule of the right side, and thirteen 
froni the left semilunar ganglion, to the capsule of the left side. 
All these branches were terminated at the surface of the cap- 
sules. I detected this organic disease in an unmarried woman 
of twenty-five, who had been affected with chronic miliary dis- 
ease. The eruption, from the effect of a fright she experienced, 
had been repelled from the surface, after which there arose con- 
vulsive spasms, analogous to the epileptic, under which she finally 
sunk. Nothing unusual was discovered in the body of this 
woman, but the aforesaid change in the suprarenal glands, and 
the enlargement of the nerves. 

§ 152. It has been proved by observations undertaken for that 
purpose, that the nerves may not only be increased in thickness, 
but likewise in number. 

1st. I dissected a case of hydrosarcocele, in the spermatic 
cord of which I detected many nervous filaments, though evi- 
dently belonging to the sanguineous vessels, of which one ex- 

* Reports of the practice of the clinical wards of the ray^ infirmary of 
Edinburgh, durinff the months of November and December 1807, and Janiiarjt 
May» Jm» and July 181&— Edinb. Idia 
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tended to the vas deferens. I convinced myself in each case, 
with the microscope, that I had not mistaken the lymphatic vesJ 
fe!s for nervous filaments, 

- 2nd. A peculiar organic disease, in which the epididynlus 
alone was changed into a cyst, containing a serous liquor, and 
■ which, for this reason, might properly be called tpididymlco- 
rystid-, presented to me in a similar way, a body of nervous 
Ikranchlets, passing to the testicle itself. 

3rd. In a thyroid gland of remarkable size, weighing four 
pounds, which had been converted into innumerable cysts, 
Bbounding with limpid, gelatinous humour, I discovered a great 
many nerves. Three nervous trunks which proceeded from the 
laryngeal nerve, and upper cervical ganglion, entered the gland 
on each side, in company with the superior thyroid arteries. — 
Each arterial branch had an attendant nervous filament, not con- 
nected immediately to the tunics of the vessels, but adhering to 
them by the aid of cellular membrane. But all these nervous 
branches which were linked together by anastomotic filament?, 
formed a beautiful plexus; they were united with the nerves of 
the opposite side, and thus formed a kind of crown around tlie 
_ superior part of the gland. 

From this crown branchleta descended upon the external face 
of the gland, one of which was joined by anastomosis with an 
ascending filament from the recurrent branch of the par vagum. 

Nevertheless, all these thyroideal nerves, which formed a net-' 
work about the arteries at the upper margin of the gland that ex-' 
cited my admiration, presented nothing unusual in their struc- 
ture or appearance. 

6| 153. But the contrary of this phenomenon is observed in 
other instances; to wit, where the number of nerves is greatly 
diminished. 

I found a kidney entirely destroyed by suppuration with the 
exception of a coriaceo-lardaceous capsule, which still existed 
and was full of pus. The pelvis was distended with matter, as 
well as the ureter, the parietes of which were very thick and 
hard. There were also observed some indurated and apparently 
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scirrhous adeps, upon the surface of tlie same kidney, which is 
frequently found in other organic diseases, and especially in 
those produced by chronic inflammation. The renal plexus was 
composed of only five branches, (^ 36) which were little con- 
nected together, but exhibited a ganglion lialf a line broad. 
When the kidney with its nerves were dried, an oily fluid was 
exuded from the nervous brandies; but the nerves of the otJier 
kidney, which was healthy, when dried in a similar way, did 
not exhibit this phenomenon. 

§ 154. In reflecting upon this difference of tlie nerves, it ap- 
pears to me that we ougjit to acknowledge two peculiar states of 
the parts affected by organic diseases. 

Thus in one case, the organs may he converted into another 
kind of structure, hut not corrupted in character; on tlie con- 
trary the parts that constitute it may be more fully developed. 
The arteries, for instance, may be more numerous, the veins more 
dilated, the cellular texture contain a greater abundance of fluid, 
the cryptje and follicles increased in size, and the lymphatic vea- 
eels more conspicuous, etc. There is some peculiar physiological 
modification undoubtedly corresponding with this change of 
structure; the vital forces are perhaps increased or altered tn 
their natural properties and direction. Thus, the unusual secre- 
tion of gelatinous fluid which 1 described in the thyroid gland, 
and the extraordinary condition of the vaginal tunic, which was 
the source of serous fluid in the diseased testicle, imply an aug- 
mentation of the organic forces. 

What is there then to surprise us, in discovering as we do in 
these cases a greater interlacing and abundance of nervous struc- 
ture than is usually met with ? 

But in the other or opposite condition, this state of things does 
not exist The organs have likewise undergone a change; but 
it is that of wasting, corruption, and evident destruction. Their 
natural structure has disappeared; but although another condi- 
tion has been substituted in its place, there is no development 
of new vital forces, new uses, or new functions. TJiere cannot 
be, tlierefore, in these cases, Uie least necessity for a fuller de- 



SYMPATHETIC NEBVE. 147 

velopment of the nervous apparatus^ — it appears on the con- 
trary, diminished in amount, and of less importance. 

§ 155. I am very well acquainted with the fact that the nerves 
resist for a long period, the causes which finally effect their de- 
struction. Chambon de Montaux* noticed a gangrenous ulcer 
which, though it had destroyed the cheek and parotid gland, left 
the pes anserinus entirely uninjured. I have myself observed 
Imnbar abscesses, in the foci of which, the nerves forming the 
lumbar plexus remained unimpaired, although they were con- 
stantly steeped in a sanious fluid. But in cold, steatomatous, 
encysted tumours, etc^ I have found the nerves apparently 
shrunken, dryer and flatter than usual, and applied upon, or 
agglutinated to the tumours; and in abscesses upon the dorsal 
spine, produced by caries of the vertebrae, I have seen the nerves 
entirely destroyed. 

A girl of ten years of age, who had been affected with para- 
lysis of the lower extremities for a very considerable period, la- 
"beured for three months under diarrhea, with incurable tormina 
and tenesQius. 

On dissecting the body, I found nothing unusual in the tract 
of the intestines; but there existed a remarkable abscess on the 
left side, which extendeH from the sixth to tiie tenth dorsal ver- 
tebra. The larger splanchnic nerve which was unchanged in its 
structure, was in contact with it The semilunar ganglia were 
in a healthy state, and there was no apparent derangement in any 
of the nervous branches proceeding from the solar plexiis. 

When the abscess was opened, I discovered a caries by which 
thflr bodies of the sixth and seventh dorsal vertebrse had been de- 
stroyed, though the intervertebral cartilages, and investments of 
the spinal mirrow were uninjured. The left trunk of the sym- 
pathetic nerve, was entirely destroyed from the sixth to the 
twelfth vertebra; the lumbar portion of the same nerve was in a 
state of infiammation. The medulla spinalis, corresponding to 

* Voightel, Handbu ch der pathoL Anat ; 1 ster Band; } 663, 
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the carious plice, was found for the space of sixteen tinea whiter 
than usual, and in a state of atrophy. 

§ 156. Glandular tumours are sometimes developed in the 
cavities of the body, (particularly in those affected with a scrofu- 
lous taint) in which the nervous filaments are compressed or dis- 
placed, though very rarely altered in their structure, with the 
exception of the development of adipocire, which is formed and 
deposited during life between the nervous filaments. 

§ 157. I have in some other instances found small tubercles 
seated upon t!ie semilunar ganglia, to which they were connected 
by short cellular texture. They were of a peculiar character; of 
softer consistence Uian the conglobate glands, and of a yellow 
violaceous colour. I was not able even with the microscope to 
detect any lymphatic vessels proceeding from them. These tu- 
bercles were discovered in the solar plexus of an individual, who 
had died of colica pictonum. I cannot say whether or not their 
presence had produced any derangement in this case, or been 
connected with the above disease; but their existence certainly 
proves that some abnormal action had existed in the nerves, 
and in which it had caused the deposit of some unusual matter by 
a vice of nutrition. 

I discovered tubercles of the same kind likewise in an indivi- 
dual, who had died from scirrhus of the stomach. But they 
were larger than in the former case, and more analogous to the sub- 
stance, of which the capsulse renales are composed. 

§ 15S. The nervous funicles sometimes undergo a peculiar 
alteration in certain tumours of the abdomen. 

These tumours, which mav be called heterogenecyuit, in con- 
sequence of the dissimilar lobes of which they are composed, 
frequently rest upon the sacrum and lumbar vertebras, surround 
the aorta, enclose within them the crura of the diaphragm, reach 
into the epigastric region, push the transverse colon from its 
nsual position, elevate the gastvo-hepatic omentum by which 
they are covered, and constitute in one case a dense ioba- 
lated and lardace<Jus, and at another, a puitaceous and hydatid 
mass; these tumours are more or less vascular, and gradually 
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extinguish life by the production of hectic ferer; I concluded, 
at first, that the nervous branches might be traced through these 
tumours, but on making an examination, discovered that they 
were most generally ruptured in these cases. In a tumor si- 
tuated upon the lumbar vertebrae behind the peritoneum^ I 
found the origin of the hypogastric plexus which is there forni- 
ed by two roots, entirely divided so as to consist of two parts, 
a superior and inferior. The ybr?wer terminated in a gangliform 
tumor, similar to those which the nerves exhibit, after the for- 
mation of a cicatrix, from the amputation of a limb: the other , 
although separated from the former about the space of a finger's 
breadth, did not appear either attenuated or shrunken. I exam- 
ined another turpor of the same kind, which extended up to- 
wards the epigastric region, and firmly adhered to the lesser 
curvature of the stomach. Both the pneumogastric nerves 
were ruptured in this case, of which the right formed a 
slightly elongated ganglion, from which three tender filaments 
proceeded formed of a substance, which was of nearly the same 
character as the tumor in which they run. The patient, a man 
forty-seven years of age, in whom this tumor was found, was 
suddenly seized with cardialgia, and tortured with severe pain 
in the spine of the back, and between the scapulae. Obsti- 
nate constipation and violent tormina succeeded to these symp- 
toms, under which the sufierer finally sunk in the lapse of seven 
weeks. This truly inveterate organic disease was not manifest- 
ed during its production by a single symptom, until the pneu- 
mogastric nerves were forced apart, and finally lacerated by the 
daily increasing size of the tumor; when the most violent pheno- 
mena were developed. It was, no doubt, the vellication of these 
nerves, transmitted to the right semilunar ganglion, and to the 
ti^ink of the right Sympathetic nerve, which produced the in- 
tense pains of the abdomen and dorsal spine. 

§ 159. It is not only in individuals of advanced age that the 
sympathetic nerve exhibits organic changes; it is likewise afiect- 
ed with singular alteration in the embryo; from which it appears, 
that it is obnoxious to diseases at the most tender period of life. 
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A tumour of a yellow colour was found upon the thora- 
cic portion of the trunk of the sympathetic nerve. This co- 
lour, which was a golden yellow, did not appear to exist upon 
the surface of the nerve, but was peculiar to the nervous pulp; 
it could not be removed either by water or alcohol, or destroyed 
by the action of the solar raya. The medulla spinalis exhibited 
the same affection: for the whole of its substance was of a citrine 
colour, and when surveyed mth a microscope, presented innu- 
merable brown points to view, as if a fine red powder had been 
sprinkled upon and mixed with the nervous pulp. 

This disease, which I think should be called ffirronosos," I 
have detected in three embryos of four months, in which the 
serous membranes, to wit; the arachnoid, pleune, and perito- 
neum with its reflections, were likewise tinged w^ith a yellow 
colour. The other organs, common cellular texture, skin, etc. 
were not in the least affected; and which is remarkable, neither 
the brain or its nerves, nor the spinal nerves themselves, were 
altered from their natural condition. 

The causes of this disease, and the effects which it may pro- 
duce in the economy of the embryo, are not, as I believe, en- 
tirely hidden from us. 

From all that has hitherto been said, it follows, that the nerve, 
of which we have undertaken to illustrate, the structure and func- 
tion, constitutes firstly, a peculiar system in the animal economy, 
which is not derived from the brain and spinal marrow, though 
it communicates with them in a multiplicity of ways; secondly, 
that it is designed for certain definite functions; thirdly, that it 
is not only capable of being affected in its powers and properties 
so as to produce dynamic diseases, but that it also exhibits alte- 
rations in its structure, perceptible to the senses. And if the 
attention of anatomists become directed towards these altera- 
tions, it cannot fail, but that we shall hereafter be supplied with 
ampler knowledge of the pathology of the human sympathetic 
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To ^ 48, 49, 50. A recent and careful inquiry by the skilful 
Doctor Ehrmax, superintendent of the anatomical department 
of our medical Faculty, has convinced me of the following re- 
specting the discovery of Jacobson. 

The ganglion of the glosso-pharyngeal. nerve gives off a con- 
spicuous branchlet, which enters through a foramen in the infe- 
rior face of the petrous portion of the temporal bone, into a canal 
which is engraved in the bone. This branchlet, when it arrives 
at the promontory, is divided into three filaments; the first of 
which extends towards the fenestra rotunda; the second, ascends 
and is united to the superficial vidian or petrous nerve; the 
third, runs forward, penetrates from the tympanum through the 
osseous septum into the carotid canal, and mingles in the ner- 
vous plexqs, around tlie carotid artery. 

In one subject the glosso-pharyngeal ganglion received a com- 
municating branchlet from th^superior cervical ganglion of the 
sympathetic nerve. 

II. 

To § 34. Doctor Ehrman above cited, likewise examined 
after the celebrated Tiedeman,* the uterine nerves in two sub- 
jects. In the first case, in which the woman had died the seventh 
day after parturition, numerous branches were seen accompa- 
nying both tlie spermatic and uterine arteries. A few of the 
filaments of these nerves were spread upon the superior part of 
the vagina. 

In the second case, in a female subject who had been destroy- 

* Plates of the uterine nerve». Heidclburg, 1822 : in fol. 
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ed by a alow fever in the sixth month of pregnancy, the ner- 
vous branches were found still more numerous than in the pre- 
ceding case, having exactly the same origin and course that Tie- 
DEMAN has described in this work above cited. 

All these filaments having proceeded to the uterus, permeate 
its outer membrane, and are lost in the superficial stratum of 
uterine fibres. I think it may be inferred from this circum- 
stance, thaTivhen the e.Kternal coat of the uterus is removed, 
there exist many fibres which decussate each other in various 
modes, and arc united together by the aid of loose cellular tex- 
ture, as well as lo the deeper and denser substance of the uterus. 
These fibres, of the character of which I am ignorant, may he 
readily assumed as the continued branches of nerves, but from 
which they differ, not only in relation to their direction and 
greater ihieliness, but also in being of a more flattened form. But 
in whatever manner these uterine nerves may terminate, it ap- 
pears to me as certain and conclusive, that they do not enter into 
the substance of the uterus. 

III. 

To page 93, and page 106, What I have said in this work 
from hypotheses in regard to the nervous influx into the muscu- 
lar structure of the diaphragm, h»s been since confirmed by the 
experiments of Mogostia, " When the splanchnic nerve was 
armed with the zinc pole, and the copper pole placed in con- 
nection with the portse of the liver, strong convulsions were pro- 
duced in the diaphragm and pectoral muscles. The latter, no 
doubt, were drawn into consent by the action of the diaphragm. 
Here it is manifest that the nerves of the liver transmitted the 
galvanic stimulus lo the diaphragmatic plexus. Therefore the 
branchlets of the sympathetic nerve, are placed in the same re- 
lation to the muscular fibre as the branches which are deriTed 
from the cerebral and spinal nerves. 
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IV. 

To page 106, after No. 3. 

4th. The experiments which have been made upon living ani- 
mals, teach that there is no proper regeneration of the nervous 
substance, but that the two portions of a divided nerve are united 
together by the intervention of a kind of callous node. These 
experiments also prove that the functions which were suppressed 
in these nerves, are, after a little interval, restored. 

The same thing occurs in those cases in which the nervous 
stamina are ruptured in their course by a tumour ariaing between 
them. 

It is perfectly clear from these observations that beside the 
medulla and neurilema there is an imponderable principle in 
nerves which passes without impediment through this adventi- 
tious substance, like the electro-galvanic agent, which is moved 
round in the animal circuit, (to wit, nerve and muscle) although 
it may be interrupted by the interposition of a foreign substance, 
as a vegetable for instance. 
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SECTION FIRST : Anatomical. 

Chap. 1. General deieription of the tympalhelk nerre. 

Branches of tbe sympathetic nerve inclosed iii the carotid caoa! ({ I, Q.) Cer- 
vical portion of the sympathetic nerre () 3, — 14.) Account of the cardiac nervea, 
15,— as.) Thoracic portion of the sympathetic nerve, () 96,-29.) Semilunar 
ganglia, and solar plexus, {} 30.) AbdomioaJ plesusesdirecdyderiTed from the 
sular plexus Q ill,— 34.) Plesuses produced partly from the solar plexus and 
partly from ramificatiousof the trunk of the sympathetic nerve itself{i 36, — 38.) 
Lumbar portion of the aympalheticnerre, (} 39.) Sacral portion, (J 10.) Plex- 
uses to the pelvic organs, ({ 41, — 14.) 
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thetk furue. 
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Description of the superior splanchnic nerve of Wbisbewj, (! 52.) Of the se- 
ccHidary abdominal plexuses, (J 53.) A careful inquiry into (be relation of the 
nerves to the blood vessels, (J 55.) Difference which the branches, plexuses 
and ganglia of the sympathetic nerve exhibit in their structure and arrange' 
ment, ({ 5G, ST.) 

Chap. 3d. On tke etoluHon of the it/mpathelk nerve in Ihefittas. 

Examioalion of the sympathetic nerve in an embryo of fourteen weeks, {} 58.) 
Of Eve months.^; 59.) Of su montiis, (} 60.) In a f<£tus of sevrai months, (\ 61.) 
Of eight months, Q 63.) In a perfect ftelus Q 63.) Inference from tbeabove, 
64.) ExBininntion of the sympathetic nerve in fuetal monslers, principally 
acranial, (J 65,-69.) Of ihesympalhelic nerve in (he bodies of Idiots, (! 70.) 
Sympathetic ncrro in old age, (1 71.) 
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Mode practised lo develop ibe structure of the (ruok, (1 73,-75.) Of ILe 
branches, (ne, 77.) Of the ganglia of the aympathfilic nerve (J 83, 84.) Two 
BubalaDce» discovered in the ganglia, (i 85.) Vesaelfl of Ihe gangUa (} 86.) 
Chemical analysis of the ganglia. {\ 87.) Dispositioa and structure of the 
plexuses, (f&a, 89.) 
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Opiaion of Willis,!! 91.) Of ViKussEN-sand L*NciaTi;8,(i92.) OfWiN- 
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Theory of BicHAT, (i 98.) Reil,()09.) VVjlson Phtltp, anJ Wl't/kr, 
(! 100.) Of professor Bkoussais, (( 101.) 

Genera/ ohaervaimM in rflalion lo Ihe S'jinpalhelic ntn'C of ani- 
mals. 

Consideration of the sympathetic nerve in inverleb rated animals, (} 103.) 
In vertebrated animalu, {{ 104.) Inmonheya and intheTalpa Europen,[) 105.) 
Inferences derived (rom the comparative anatomy of the sympathetic nerve, 
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branches of ths sympathotic nerve, {page BJ.) Galvanic experiments upon 
the sympathetic nerve, (page 83, 84.) These experiments evince a nervous in- 
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That it governs tbe action of the heart, and the circulatioo of the blood, (page 
93[) 4ft]. That it forma a chain of coanec tiffli behveeo the principal organs of the 
human body, {page 96 ;) 5th. That it is greatly derangpd in mental affections, 
(page 93;) 6th. Tliat it presides over all the actions, which occur in the inti- 
mate structure of the ahdomiual orgaus, and like the cerebral nervoiis system 
is periodieal in ite functions, (page 103.) 

Obaen^ftlions in regard to Ike meckaaisin by tehick the functions of 
the aympaikelic nerve are performed. 

There ia erolved and circolated in the nervous pulp, a noble materia] prin- 
ciple called nervous gaa, or organic ether, by the influence of which the nerves 
act, (page 104.) Tlic reasons and arguments which render the cjtistence of 
this principle probable, are 1st. Galvanicexperimenls,{pagel05i) 2d. Various 
phenomena observed in a healthy Condition of the body, (page 105, A.) and also 
in the diseased, (page 106, B.) 

SECTION THIRD : Pathologic a!/ 

/. Sijnamic diseases or essential affections of Ike sympatketic 

nerve. 

HypocbondriasiB, (} 113.) Hysteria, (J 114.) Mclanchoha and Mania, 
{J115.) SatuminccohcOllG-) Tuasisferioa,[) 117.) Anginapectoris,(ill8.) 
Iocubus,C) U9.) Idiopathio miliary disease, ({130.) Latent Arthritis, (H21.) 
Intermittent fever, {) 1.22.) Abdominal paralysis or apoplesy,(5 123.) 

II. Sympathetic diseases produced by the affection of the syiapa- 
thelic nerve. 

Hemicrania, {} 135, 12G.) Cephalalgia and vertigo Q 1ST.) Cephalic symp- 
toms produced by intestinal worms, (J 126.) Soporose aSectiom, andsympa,- 
thetio delirium, (5 133.) Sympathetic agrypnia or insomnia, (} 130, 131.) Af- 
fections of the eyes and nares, Q 132.) Odontalgia, ({ 13^.) Sympatlietic As- 
thenite, (J 134.) Reaction of Iheabdominal nerv^ uponihehrainand animal 
nervous aystem, (i 135.) Sympathetic cerebral apoplexy, {{ 136.) 

///. Organic discasiis of the sympathetic nerve. 

Conversion of the dynamic diseases of the sympathetic nerve, into organic 
diseases, (i 13T, 13S.) Symptoms which foretell this change, (} 133.) Inflam- 
mation of the semilunar ganglia and solar plexus, () 140,-Ui) InSammationof 
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the sympatbetic nerve in the thorax, and of the thoracic ganglia, 143.) Al- 
terations of the pulmonary nerves, Q 144, 145.) Alterations of the cardiac 
nenres, ($ 146,-149.) Inflanunation of the intestinal nerves, ($ 150.) Examples 
of enlarged branches of the sympathetic nerve, (§ 151.) Cases which prove 
that^the number of nervouS|branches is increased in some diseases, ($ 152.) Cases 
which prove on the other hand, that the number may be diminished, (§ 153.) 
Conclusions drawn from these cases, 154.) Destruction of the sympathetic 
nerve by ulcer and caries, (5 155.) Small tubercles of unknown character 
seated upon the semilunar ganglia, ($ 157.) Cases in which the nervous cords 
were ruptured by tumours of the abdomen, (§ 158.) The sympathetic nerve of 
the embryo proved by dissection, to be subject to organic diseases. 

ADDENDA. 

No. I. Relative to the nervous anastomosis, discovered by Jacobson in the 
tympanum. 

No. II. In relation to the uterine nerves. 

No. III. Proof that the diaphragm may be excited into motion by the aid of 
stimuli transmitted to it through the sympathetic nerve. 

No. IV. An additional fact, in regard to the genuine existence of the subtle 
and imponderable principle contained in the nervous stamina. 



PLATE I. 

FtsseUoflkc Cang/ia. 
Fig. 1. 
Superior cervical ganglion of the natural size; the arteries liiled «ilb a yel- 
low wax injectiun. 
a, GanglioD enveloped by its tunic. 

6666. Small arterial vessels arising from tlie neighboring branches of Uic ca- 
rotid artery, and Torming a network in (lie second cellular fmic of llie gan- 

Fig. 11. 

Superior cerrica] ganglioD, rendered very red by the injection of tlic vesiela 
contained is its tunic. 

a- The nakedsubatanceof the ganglion. 

b b. The tunic of the ganglion separated and spread out. 

cee. Small nervei in this rcQected tunic. In the aubatanceof the ganglia very 
minute vessels are seen mnning between the nervous filaments. 

Fig. IV. 

A microscopical view of a tiBnararse section of -the ganglion, with the vessels 
injected. 

aaaaa. Trunki of the vessels. 

bbbb. Small Qexuous vascular branches running out laterally, broken off per- 
haps, iu removing the involucra of the ganglia. 

c. Two corpuscles, which appear lo be formed by thBor6icWo-tom»i(iMe, or ^fo- 
buinr subatance. The remaining congeries of the vessels may he readily de- 
tected without the aid of references. All these vessels run in the direction 
of Ihe ganglion, and compose the principal part of its structure. 

Fig.V. 

View of tlie veins in the superior cervical ganglion. 

a. The ganglion itself. 

b. A branch called moUit, given offby the ganglion. 

c. The trunk of a small vein, 

d. Venous plexus, arising from the same trunk. 

e. Branches emanating from this pleius, and ruiming in the direction of (he 
ganglion. All these vessels are found in the second tunic of the ganglion. 
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e of nature; and in Fig. 'i, magnified io Iwict U» unml din 



Fig. I. 

a. Greater splanchnic nerve divided into «is or eight faEciculi. 

h. Branches aoastomosing with the dorsal nerrea. 

r. Semilunar ganglion. 

ddd. Branches given off by the ganglion, to form the superior mesenteric 

pi«u.. 
e e. Two foramina, mCh which the gauglioD is perforated. 
Fig. 11. 

a. Fasciculi of the splanchnic nerve entering the ganglion, 
b b. Small nervous hands runoing through the ganglion and collected beloir 

i: e e e e c. Branches that emerge from or are giren off by (he ganglion. 
ddddd. T^eorbioilo-tamsidoie or gl^alarsohst'a.ace interp<»ed between Uio 

bands, and in which the latter are applied and interwoven. 
e t. Two foramina, with wliich the ganglion is perforated. 



A rtts plate ihe nervoas branches are represented at if they were fast- 
ened upon a black board. In Ikis loot/ the ckaracler, division, and 

coune of the minutest Jitamenls are better seen. 

Fig. I. 

aa. Two branches of the hepatic plexus, which, after umting into a singie 
troQk, (5) are quickly divided again iota three parts, (c e c.) 

Fig.n. 

The aame nerve magnified to twice its natnral size, and unfolded into a 
plexus. This figure is thus represented under the microscope in order to 
furnish tbebestrie>r possible of the direction and Interlacing of the minuteat 
filamenta. 1 wish to exhibit by this preparalion, contrary to the opinion en- 
tertained by Bicm at, that thebranclies of the nerve» of the ganglia, are slmi- 
lariy situated, and form plexuses in the same manner as the branches of the 

I cerebral and spinal nerves. 

d. Represents the branch te) unfolded into a plexus. The other reference» 
indicate the same as in Fig. I. 

Eig. III. A representatioD of the anastomoeii of the right par m^tn wilh the 
tolar plex^t in the body of an infant, increased to twice its natural size by the 
microscope. 

a. Right par vagum. 

b. Branch given off to the stomach. 

e. Branch to the posterior part of the stumacli. 

d. Fascia communicana of WmsBEnG, unrolled into a plexus. 

eee. Ganglionic branches of the solar plexus. 

In examining this preparation with (he microscope, the very delicate filaments 
of which these branches are composed, could be readily seen running from 
the par vagum to the ganglia, and vice versa, arising from the ganglia and 
running to the par vagum without any interruption in their course. There 
was also exhibited an inlerweavingof the minutest filaments, deserving of at- 
tention, in several places, and especially in that indicated by the letter /". 
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PLATE IV. 

J repreieiUalionof the infiamed aemiluttar gangl'u/n, described (^ 141.) 

in iht pathological portion of the work, 
a. Trunk of the splanchnic nerve in the thorax. 
b bbb. Origin of the same from the thoracic ganglia. 
r. Portion of the trunk, near the ganglion, greatly increased in site. 
tl. The ganglion itself, of a vivid red at its upper portioa,aiidora livid hue at iti 

inferior. 
tee e. Branchei given olFby tlie ganglion. 

f. Branches to the renal plexus. 

g. A portion of tlie riglit emulgent artery. 
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PLATE V. 



The s^lar i^exus of aji mfaAt, tlie disease of irhicli U described (jl^l The 
nerrea were drawn and painted immediately after the dissection. 

fr> Right splanchnic nerve, terminsLtin^r [□ the solar plexus or the same tide. 

Tlui part was found in its natural condition. 
c Left splanchnic nerre, terminated in the ganglion, and red from indamma- 

Pig- n. 

The same parts after a maceration of four days in ivater. The left part of 
the solar plexus exhibiting a diOerent colour from the right. 
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PLATE VI. 
Fig.l. 

A representation of the carotid artery, removed from its canal in the petroua 

portion of the temporal bone, with the branches of the sympathetic nerre. 
a a. Internal carotid artery. 

6. The reddish plexiform carotid ganglion of the sympathetic nerve. 
e. Three branches proceeding from the ganglion upwards to the sixth pair of 

nerves {abductor oculi.) 
d d~ The nerve itself (6(h pair) divided into two fascicuU. 
e. Superior fasciculus. 
y. Inferior (asciculos, separated from the former by a sulcus. The three 

branches of the ganglion unite with this fasciculus. • 

g. Branch running to (he ganglion from the deep-seated Vidian nerve. 
h, A tirig from (his branch to the tunics of (he artery. 
i I. Two branches sent from the ganglion to the artery. 
k. A branch proceeding from the ganglion behirtd the artery, to the trunlt til 

the intcroQsial nerve. 
I. A principal branch descending from the ganglion on (be upper surface ot 

the artery, divided at the let(er (m) into two portions. 
JVbte. All these branches were carefully drawn ou( a tittle from the artery, and 

depicted in that position, in order that their disposition might be more clearly 

exhibited- 
Fig. 11. 

Intercostal nerve of an infant, described (; 143.) 
a a. Trunk of tlie intercostal nerve of (he left side. 
b bbb. Branches anastomosing with (he spinal nerves, 
c Splanchnic nerve. 

d. Semilunar ganglion, much redder than usual. 
'. An inflamed portion of the trunk of the intercostal nerve, including the ninth 

and tenth thoracic ganglia. 
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